





cS) 





| ~~) aa 





JUN AU URGE 





























= 





@ 




















A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 








Senne 





Vol, XXII.---No. 13. 
(NEW SERIES.} 


NEW YORK, MARCH 19, 1870. 


83 per Annum, 
? [IN ADVANCE) 














The Pedespeed. 

Mercury, the messenger of the gods in ancient mythology, 
had winged feet. 
antiquarian digging for relics among the ruins of American 
cities, will discover that the Yankee Mercury had his feet 


Improved Fan Blower, 
The fan blower has held a position as a standard machine 


| & Braithwaite, in 1829. 
| The high speed at which it has to be driven, and the conse- 


| forme od exactly like the others. 


| 

the blast with the same speed required by an ordinary blower 
lof the same diameter of fan. 
Some three thousand years hence, some | for about forty years, the first having been built by Ericsson | the bearings with an improved mode of adjustment. 


Fig. 8 isan enlarged view of 


The blower is made in compartments, each of which is 
In fact each compartment is 


furnished with wheels, and that he probably made faster | quent great consumption of power and excessive wear and | a well constructed fan blower, receiv ing the air at the center 


time than the Greek Mercury by odds. 

A few mornings since a quiet gentleman 
anda handsome youth walked into our 
sanctum, bringing with them a queer look- 
ing package. The queer looking package 
was no matter of surprise to us, for our 
eyes are familiar with nearly all the forms 
into which the genius of inventors can 
torture wood and metal. Bat while the 
elder of the two gentlemen entered into 
conversation with us the younger undid 
the package, disclosing a pair of wheels 
some fourteen or fifteen inches in diame- 
ter, to which were attached some stout 
hickory stirrup-like appendages, in the 
bottoms of which were foot pieces, shaped 
like the woods of common skates. 

On one side of the stirrup-like append- 
ages were firmly fastened metallic plates, 
each having a short axle or bearing pro- 
jecting from its center, upon which the 
wheels above mentioned turned. The 
stirrup-like appendages were made of flat 
strips of wood about three inches wide in 
the broadest portion, bent so that one side 
was nearly straight, while the other was 
made to meet it about midway to form a 
sort of loop. In the bottom of this loop 
were placed the foot-pieces above de- 
scribed, provided with toe straps and a 
clasp for the heel. To the upper end of 
the stirrups was attached a piece of wood 
to fit the outer and upper conformation of 
the calves of the legs. 

In less time than it took us to note these 
points, the young gentleman—who was 
subsequently introduced to us as the son 
of the inventor of this singular device— 
had strapped on the wheels and com- 
menced rapidly gliding about among 
chairs and tables with singular swiftness 
and gracefulness. A space being cleared he proceeded to ex- 
ecute with seemingly perfect ease, the inside and outside roll, 
figure of eight, etc., etc., amply demonstrating that the “ pe 
despeed ” has all the capabilities of the skate, both in the 
variety and grace of the evolutions that can be performed 
with it. 

Our engraving ‘ives an excellent representation of this 
invention. Of course no mere 
carpet knight accustomed to 
roll about on the common 
parlor skate, can use these 
at the first attempt. They 
require practice ; but when 
skill is once attained, there 
is skating the year round. 
Had the pedespeed been in- 
troduced on our rinks this 
winter during the long 
period stockholders have 
prayed in vain for ice, their 
stock would have stood 
higher in the market than 
it does at present. 

The pedespeed is light and 
strong, and is capable of use 
on surfaces where the ordi- 
nary parlor skate would be 
useless The inventor,a large 
and heavy man, informs us 
he can use it constantly for 
two hours without fatigue. 
For gymnasiums, colleges, 
and parts of the country 
where no ice ever occurs, it 
affords a delightful, health- 
ful, and graceful pastime at 
all seasons of the year. 

When used by ladies, 
shields may be employed to cover the top of the wheels so as 
to protect the dress. 

Thomas L. Luders, Olney, Ill., is the designer of this new 
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appliance for locomotion, and of him further information | 


may be had. 





| tear, have justly been considered serious objections to it. Not-! 
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THOMAS L. LUDERS’ PEDESPEED. 


and delivering it at the circumference, where it is forced over 
the edge of the disk, C, through the an- 
nulus between the disk, C, and the shell 
or case, A, in the direction of the arrows, 
and thence down between the disk, C, 
and the opposite side of the shell, A, to 
the center of the next fan, by which it 
is received and delivered exactly as in 
the first, and soon through the whole 
series, whether the number be four or 
more. 

The passages leading from one com- 
partment to the next may seem tortuous 
and difficult for the passage of the air, 
but they are made in all cases eight 
times greater in area than would be re- 
quired to deliver the air under pressure 
at the point of final delivery, and as the 
resistance to the flow of aeriform fluids 
diminishes in the ratio of the square 
root of their velocity, the loss from that 
source being only one sixty-fourth, be- 
comes insignificant. 

Fig. 2, which only doubles the force of 
the blast, consists of two of the above 
described sections—one at each end de- 
livering the air into the center of a fan 
that is common to both. This form makes 
a cheaper blower than Fig. 1, and an- 
swers well for many purposes where a 
very high pressure is not required ;such 
as small forges, steam boilers, puddling 
and heating furnaces, and melting holes 
for cast steel. For cupola furnaces, where 
great pressure of blast is so essential, 
Fig. 1 is decidedly preferable. 

Fig. 3 shows a device by which the 
shaft may be moved lengthwise, so that 
in the event of the fans in either com- 
partment touching the side of the shell 
they may be easily adjusted. The jour- 


withstanding the many atte — made to overcome these de- | nal box (Fig. 3) is a hollow tube lined with Babbit metal ; 


fects they still exist. 

Clark’s ‘“‘ Multiplying-Pressure Fan Blower,” illustrated in 
the accompanying engravings, attains the desired end. It 
gives the requisite pressure without high speed, and yet has 

| all the simplicity of the ordinary fan blower. 

The illustrations represent two forms of the blower, and 


CLARK’S MULTIPLYING-PRESSURE FAN BLOWER. 


also a longitudinal sectional view, enlarged, of one of the 
bearings, and the adjustable device connected therewith. The 


same letters refer to similar parts in all the cuts. Fig. 1 
shows one of these blowers that multiplies the force of the 
blast four times. Fig. 2 shows one that doubles the force of 


a plano-convex ring fits over this tube ; this ring is cut in the 
line of its axis, 80 that by compression it may he made to 
gripe the journal box. A hub, so formed as to receive one 
half the plano-convex ring, is held in the center of the cen- 
tral opening by the three arms, as shown. Another hub, 
made to fit the other half of the plano-convex ring, is secured 
to the first one by bolts. When the bolts are slack the journal 
box may be moved endwise, but when they are tight it is held 
firmly in place. 

We have seen this blower tested, and can assure our reader® 


fxg. 2 








that it accomplishes what its inventor claims for it ; we have 
seen it with a pressure gage on each compartment, and inva- 
riably the gage on the fourth one indicated a pressure four 
times greater than that on the first. We have been shown 
very flattering testimonials from some of the best foundery- 
men and machinists in the country, respecting this blower, 





It is no longer an experiment. 
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This invention, which we regard as one of much interest, 
both in a scientific aud practical point of view, is covered by 
two patents, dated, respectively, Oct. 23. 1866, and Dec. 22, 1868. 
A patent has also been s-cured in England through the Sci- 
entific American Patent Agency. The inventor, Patrick 
Clark, of Rahway, N. J., is well known in the field of me- 


chanical invention. 


Fig. 3 








A company has been formed for the manufacture of these 
blowers, nnder the name of the “ Rahway Manufacturing 
Co.,” at Rahway, N. J., to whom all inquiries should be ad- 


dressed. 
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VISIT TO A STEEL MANUFACTORY. 


A writer in the Awantic Monthly for March gives a very 
graphic account of the manufacture of steel by the Bessemer 
process, which we copy. 

“Our entire party thronged the building, some passing 
directly to the floor of the casting house, while others mount- 
ed the high platform of the cupola furnaces, to see the begin- 
ning of the famous ‘ Bessemer process,’ used in the manufac- 
ture of steel at this establishment. For me, who knew noth- 
ing of ste-l-maklng except by the old-fashioned, roundabout 
methods, this new ‘short-cut,’ as it is fitly termed, possessed 
a surpriging interest. Laborers were casting into one of the 
furnaces barrow-loads of coal and pig, each fragment of which 
had been carefully examined, for not every quality of iron 
and anthracite can be used inthis process. The molten metal 
was run off into a huge bucket, weighed (for precision as to 
proportions is also necessary), and finally poured like some 
terrible, fiery beverage, a soup of liquid iron, into the stomach 
of a monster with an egg-shaped body, and a short, curved, 
open neck, resembling some gigantic plucked and decapitated 
bird. In place of wings a pair of stout iron trunnions pro- 
jected from its sides. Upon these it was so hung that it could 
be set upright or turned down on its belly. It was down, re- 
ceiving its pottage, when we first saw it. Presently it was 
full-fed—five tuns of molten iron having been complacently 
swallowed. Then, moved by an invisible power, the creature, 
slowly turning on its wings, sat, or rather hung, upright. 
‘ Now they are going to blow,’ said our guide. 

“In the casting-room below, immediately beneath the 
monster, was a semicireular pit, round the side of which was 
ranged a row of smaller iron vessels, reminding me of Ali 
Baba’s oil jars, each capable of containing a bandit. Or, if 
we regard the large bird as a goose, these may be called gos 
lings. They were all sitting on the bottom of the pit, with 
expectant mouths in the air, waiting to be fed. But the 
mother's food was to undergo a remarkable change before it 
could become fit nutriment forthem. Iron ore, besides con- 
taining silicium, sulphur, and other earthy impurities, is com- 
bined with a large proportion of oxygen. The smelting 
furnace burns out the oxygen, and removes a portion of the 
impurities, but only to replace them with another interloper— 
carbon, absorbed from the coal. Cast iron contains from four 
to five per cent of carbon; steel, only about one quarter as 
much, or even less, actording to its quality. To refine the 
crude cast iron, eliminating the excess of carbon, and yet re- 
taining enough to make stcel—or to reduce it first to wrought 
iron (or iron containing no carbon), and then to add the pro- 
portion required for the tougher and harder metal—seems 
simple enough ; yet the various processes by which civilized 
men, from the time cf Tubal Cain, have aimed to produce 
this result, have hitherto been slow, laborious, and expensive. 
Bessemer’s method of doing this very thing on a simple and 
grand scale was what we were now to witness. 

“ The moment the monster was turned upright he began 
to roar terribly, and to spout flame in a dazzling volcanic jet, 
which even by daylight cast its glare upon the upturned faces 
of the spectators grouped about the floor of the casting-house. 
As we had seen only molten metal enter the ‘ converter’—so 
the huge iron bird is called—the appearance of such furious 
combustion was not a little astonishing. 

“* In the bottom of the converter,’ said our guide, shouting 
to ‘make himself heard above the roar, ‘there are tweers 
which admit a cold blest of safficient force to blow the molten 
iron all intospray. This brings the oxygen of the air into 
contact with every minute lrop of the metal, and what took 
place in the smelting-furmace is reversed; there the carbon 
helped to burn out the oxygen of the ore, now the oxygen 
comes to burn out the carbon.’ 

“* But what,’ we shouted back, ‘ prevents the oxygen from 
playing the same trick the carbon played before?’ 

“ «That is just what it will do if the blast is continued too 
long—the iron will omidize again. But the oxygen has a 
stronger affinity for the carbon and other impurities than it 
has for the iron, and doesn’t begin on that till those are 
barned out.’ 

“*I see: you shut off the blast at a moment when just 
enough carbon remains to make steel.’ 


ye ge ° 
Scientific American. 

“ «Not exactly, though that is what Bessemer spent a great 
dea] of time and money trying to do. But he found it impos- 
sible always to determine the time when the blast should be 
stopped, and often too much or too little carbon left in would 
spoil the product. So he changed his tactics. You will notice 
that we first burn out all the carbon ; that is done in about 
fifteen minutes. You see that man in green glasses, on the 
little platform over in the corner, watching the flame from 
the converter? The instant he sees it lose its dazzling colors 
and become pale, and decrease, he knows the last of the 
carbon is burning, and the blast is shut off.’ 

“ Meanwhile it seemed very wonderful that molten metal 
should contain fluid enough to make so furious a fire; nor 
was our astonishment diminished when we were told that 
the cold-air blast actually raised the temperature of the mass 
from 8,000° to 5,000° Fahrenheit during the brief process. 

The blast shut off, the converter was turned down on its 
belly again, in order to prevent the metal from running into 
the tweers, now that the pressure was removed. ‘ The iron,’ 
said our guide, ‘is left by the blast decarbonized, and in a 
slight degree reoxidized. It also contains a little sulphur, 
after all its doctoring. Now we add a certain quantity of pig 
iron of a peculiar quality—either Franklinite or Spiegeleisen 
will do—containing a known percentum of carbon and man- 
ganese.’ The dose was poured into the monster’s throat, and 








a violent sommotion in his stomach ensued, accompanied by a 
copious outpouring of smoke and flame. After a minute or 
two all was quiet. The new ingredients had burned out the 
oxygen and sulphur from the mass ~ just enough of the freshly 
introduced carbon remaining unconsumed to take up its per- 
manent lodging in the metal and make steel. 

“ The contents of the converter were now poured into a 
huge ladle swung up under it by the long arm of a crane 
workediby invisible power, and afterwards discharged into the 
open mouths of the smaller monsters in the pit. These were, 
of course, merely molds; and into each was cast an ingot of 
steel weighing some six hundred pounds. The metal was 
discharged from the bottom of the ladle, and thus kept sep- 
arate from the slag, which floated on its surface and was re- 
tained until the last. In twenty-five minutes from the time 
we entered the building we had seen five tuns of pig iron 
‘ converted,’ and cast into six hundred-pound ingots of steel. 

“ Having given one glance at Bessemer’s method of lining 
his ladles and converters, to enable them to resist the intense 
heat of the charge, and another at the hydraulic machinery 
by means of which a lad on the little platform in the corner 
could rotate the converter, and lift ladles and ingots, doing 
the work of fifty men, we passed on to the rolling mill, 
where each ingot is heated and hammered (the enormous 
steam hammer coming down upon it with a resounding 
thump), then reheated, anc rolled out into a rail, to be sawed 
off red hot at the right length (twenty-five feet) by a pair of 
shrill circular saws that do their work neatly and swiftly, as 
if the steel were soft pine, and the pyrotechnic spark-showers 
thrown out mere sawdust. Lastly, we saw the strength of a 
rail tested under repeated blows from a V-shaped tun-weight 
of iron dropped upon it from a hight of eighteen feet; and 
came away inspired with a high respect for Bessemer, both 








as an inventor and a public benefactor.” 
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Soft Solder Silver Plating. . 
The art of plating metal upon metal, or, so to speak, metal- 
lic veneering, is very widely practiced, and is of great utility, 


both in the industrial and ornamental arts. The variety of 
metals capable of being plated on to the surface of other met- 
als is very great, and the methods of applying them differ ac- 
cordingly. Silveris the most universally applied metal in 
plating, and I propose to give a short, practical account of 
two of the least known methods of silver plating. 

The four principal methods of silver plating, placed in the 
order of their cost and durability, the first being the cheap- 
est and least durable, are (1) electro plating, (2) rolled-metal 
plating, (3) close plating, and (4) hard solder plating. 

Electro plating is generally so well understood, that it 
would be supertluous to enter into that subject here. Rolled 
metal plating can be dismissed in a few words, it being sim- 
ply brazing together a thin ingot of silver and a thick ingot 
of the metal desired to be plated, and rolling them out in the 
usual way of rolling sheet metals. Close plating, or soft 
solder plating, is an art which is very little known or under- 
stood beyond the trade itself and its immediate connections. 
The work is of such nicety, and requires such a high degree 
of manipulative skill, that not more than ‘our out of every 
ten who are apprenticed to it make thoroughly good work- 
men. Silver plating is not an unhealthy occupation,although 
until of late years the workmen were not remarkable for 
steadiness and sobriety ; several attempts have been made to 
establish a provident society among them without success, 
but it is to be hoped that this will soon cease to be a matter 
of reproach tothem. The principal seats of the plating trade 
are Birmingham and Walsall, the operative silver platers in 
London not numbering more than fifty. The tools required 
are few and inexpensive, and the workshop space limited in 
extent, but the materials, of course, are very expensive. 

The articles plated by the soft and hard solder processes 
are now confined mainly to coach and harness furniture. Cut- 
lery and spoons were plated by these processes formerly, but 
the introduction of electro plating tock that part of the solder 
plater’s trade almost entirely away. 

The article intended to be “ soft” plated, termed the rough, 
is first prepared from the forging or casting (as the cuse may 
be) by means of files of successive degrees of fineness, which 
produce a smooth surface. It is next “tinned” by being im- 
mersed for a short time in a solution of sal ammoniac in wa- 
ter, or diluted muriate of zinc, and then dipped into a melted 
amalgam of tin and lead, taken out, and smartly shaken, a 
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little finely powdered sal ammoniac being sprinkled over it 


the while, which “ flushes” the tin, and causes it to have an 
equal thickness all over the article, which is next dipped 
as suddenly as possible into clear cold water. This com- 
pletes the tinning process, and it is now ready for the silver. 

The silver used is usually in the form of sheets 4in. or 5in. 
wide, and of an indefinite length, which, being very thin, 
cannot be measured by mechanical gages; the thickness is, 
therefore, determined by the length per ounce, assuming 
the sheet to be 4in. wide ; so that a piece of sheet silver, 18in. 
long by 4in. wide, and weighing 1oz., is No. 18 gage. 

This is cut out with scissors to the proper size and shape, 
and “stuck ” to the article, by passing a well-tinned heated 
copper bit over it with a slight pressure; the heat passing 
through the silver,melts the tin,and thus causes it to “ stick.” 
It is then hammered with a leaden hammer, clothed with 
kersey or woolen cloth, called a madge, which lays it closer 
to the article, and next skillfully worked into the crevices of 
the work, great care being required in this stage to avoid 
cracking or splitting the silver ; when it is sufficiently work- 
ed down,the heated copper bit is rubbed closely and evenly all 
over the parts of the work that the silver is applied to. This 
finishes what is called the “ getting on,” that is, supposing 
the work to be one-sided, or plated on the front only; but if 
it is required to be plated all over, this operation has to be re- 
peated on the back,and the two edges of silver neatly brought 
together, forming what is termed a joint. This “all-over” 
work is only intrusted to the best workmen, it being much 
more difficult than the “ one-sided.” 

The next process is “soldering,” and is effected by the work 
being held over a clear coke fire, and plentifally sprinkled at 
intervals with powdered black resin, first removing it from 
the fire for that purpose. As soon as it is sufficiently hot to 
cause the resin to ignite, it is rubbed with a cotton rag, satu- 
rated with oil, care being taken to rub from the lighter to- 
ward the heavier portions of the article ; this rubbing is con- 
tinued, with gradually increasing pressure, until the article 
is sufficiently cool for the substratum of tin below the silver 
to solidify. The effect of the soldering is to equalize the 
thickness of the tin, and to expel the air, thus insuring the 
“soundness ” of the work. 

We now come to the “rubbing,” which is a sort of burnish- 
ing with a rough burnisher,called arub; the tool offers rather 
a singular illustration of wearing out giving value to an ar- 
ticle, a rub being simply a half-round, smooth file worn down 
so much as to be useless for filing, which, if worn equally in 
all parts, and not nicked on the edges, is worth three or four 
shillings, the original cust being sevenpence. The use of 
the rub isto smooth and harden the silver. The work is 
next “ dressed” by rubbing with leather thinly spread with 
pumice powder moistened with oil, which removes the coat- 
ing of tin left on the outside surface of the silver by the 
“ getting on” and “soldering” processes, and, at the same 
time, smooths the surf.ce, and prepares it for the final pol- 
ishing with leather, slightly dusted with powdered rotten- 
stone.—English Mechanic. 


Nickel Plating. 

The following is from some remarks made by M. Dumas 
upon this subject before the French Academy of Sciences, 

“In the numerous experiments attempted heretofore by 
M. Becquerel, Sr., M. de Kurlz, and others, they have suc- 
ceeded in depositing upon objects a coating of nickel, but 
the means of which they made use had not the certainty and 
regularity necessary to an application really practical, which 
qualities are particularly marked in the method of Dr. Isaac 
Adams, of Boston. 

“The Academy will notice with interest several of the 
results obtained by Mr. Adams. The coating of nickel is very 
uniform. It adheres perfectly. It is susceptible of any de- 
sirable thickness. It has a remarkably brilliant polish, 
which is very easily obtained. When the article comes from 
the bath it is only necessary to rub it with a cloth impreg- 
nated wich a little metallic powder to give it all its luster. 
This electro-deposit of nickel can be well used for covering 
articles of saddlery, cutlery, plumbing, clockmaking, tools, 
fire-arms, decora‘ion, etc. 

“Tt may be used, and this is a valuable application, for 
covering plates designed for reprinting engravings; and on 
account of the very sligh* abrasion of the nickel covering, a 
perfect drawing can be repeatedly procured. 

“Nickel is white, and possesses the property of resisting 
the action of the air, acids, and any substance with which it 
may come accidentally in contact. Its hardness is superior 
to that of untempered steel, and its cost is little. So much 
for the useful and industrial side of the question. From a 
scientific point of view, continues M. Dumas, the researches 
of Mr. Adams are of a nature to throw great light upon 
many of the phenomena displayed by electro deposits. 
When one wishes to separate the oxide of nickel by a fixed 
alkali from one of its solutions, there remains either potash 
or eoda combined with the nickel, and nickelate of potash is 
formed accidentally. It is precisely this difficulty of obtain- 
ing the oxides and the carbonates of nickel free from potash 
or soda, which has defeated, until now, other experimenters. 

“ The discovery of Mr. Adams consists above all in having 
observed that when a solution of nickel contains the slight- 
est traces of potash, magnesia, etc., the metal, instead of 
being deposited pure, will be found mixed with little parti- 
cles of peroxide of nickel, which take from the adherent 
plating all its cohesion and its beauty. Further, the Ameri- 
can chemist employs nickel salts entirely free from a fixed 
alkaline substance, such as the double sulphate of nickel and 
ammonia, or the double chlorate of nickel and ammonia. 
From this moment the operation is made with the greatest 





ease. The salt is decomposed in the bath, the nickel is de- 
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posited on the object placed at the negative pole, and the 
solution keeps neutral, 

«The invention or discovery is no longer under trial, It 
has been shown to be practicable, and we may say that the 
new process belongs henceforth to the arts, It is a new and 
excellent victory, which it is permitted to us to chronicle.” 

> oe 
AN IN TERESTING REVIEW OF THE AMERICAN PAT~- 
ENT SYSTEM. 


~ 


BY GENERAL SAMUEL A, DUNCAN, 


The fourth of the Lowell Institute lectures, under tke aus- 
pices of the American Social Science Association, was de- 
livered on the 4th inst., by Gen. Samuel A. Duncan. He 
said: The wonderful progress in the arts and sciences 
during the last four centuries, especially during the last 
hundred years, is the combined result of various influences. 
The invention of the art of printing, by multiplying end 
cheapening the means of knowledge, and placing within the 
reach of every seeker after truth the accumulated experience 
and wisdom of the race, stimulated the mind into unwonted 
activity. The development of the laws of steam, and their 
practical application to the purposes of locomotion, and in 
all the industrial pursuits of life, has made that wonderful 
mechanism, the steam engine, one of the most potent instru- 
mentalities in molding the civil, the social, and the political 
institutions of the world. The Reformation, too, operated to 
release the human mind from the galling bondage under 
which it groaned ; when its fetters were broken, then came 
freedom of thought and liberty of conscience and a larger 
spirit of inquiry. But, all other reasons aside, the changed 
condition of affairs is largely the result of the liberal en- 
couragement which enlightened governments have extended 
to persons who have been the discoverers and introducers of 
new and useful inventions. Recognizing the great and last- 
ing benefits that naturally accrue to the State from the cre- 
ation within its limits of a new branch of industry, or the 
introduction of any improvement in trade or manufactures, 
the legislation of every country in Christendom, with a soli- 
tary exception, has provided a system of patents with a view 
to encouraging the spirit of invention. When our own Govern- 
ment was founded this source of national prosperity was not 
overlooked. Wisely judged the wise men who framed the 
fundamental law of the Republic, when they incorporated 
therein a provision conferring authority upon the National 
Legislature “to promote the progress of science and the use- 
ful arts by securing, for limited times, to authors and invent- 
ors the exclusive right to their respective writings and dis- 
coveries.” 

Conformably with the power conferred by the Constitution, 
Congress has placed upon the statute book various laws, de- 
signed to secure the contemplated protection to inventors, 
The first law relating to patents for inventions was passed 
by the 1st Congress in 1790, This was repealed in the act of 
1793; and this, again, with subsequent amendments, was 
superseded by the legislation of 1836. The act approved 
July 4th of that year, entitled “ An act to promote the pro- 
gress of the useful arts,” as variously amended and supple- 
mented, forms the basis of our present system of patents. 

Much has been said about the inherent natural right of prop- 
erty in the products of one’s brain, and it is upon this ground 
that frequent attempts are made to justify the granting of 
patents. Wherever thought and time and ingenuity have 
been expended, and valuable results produced, the full bene- 
fits thereof, it is argued, should accrue to him whose brain 
and hands have done the work—just as the capitalist possess- 
es full control over his stock dividends and the interest upon 
his bonds, the farmer over the products of his land, or the 
laborer over his hard-earned daily wages. It is doubted 
whether this be the correct theory. Man undoubtedly has a 
natural right over everything of his own creation, and which 
at the same time he has the power to monopolize; but only 
to the extent and so long as he can monopolize it. When it 
goes beyond that, and the individual calls upon the State to 
interpose its strong arm for his protection, the State responds 
only when in its judgment it is for the interest of the whole 
todo it. In things material, as houses, and lands, and beasts 
of burden, the world is agreed that society derives advantage 
from their exclusive ownership by individuals. They are 
capable of individual appropriation ; and hence the State 
recognizes and protects the right of property therein. But 
ideas are incapable of appropriation. So long as an idea re- 
mains in the breast of him with whom it originated, it is his, 
because he can control it; when once it is communicated, it 
is beyond his control forever. Driven from a material pos- 
session, a man may recover it by physical force ; but recov- 
ery of exclusive possession of an idea which has once passed 
to others, is beyond human power. If there be a natural 
right of property in ideas, so as to control, not simply the 
idea itself while it remains a secret, but all the various em- 
bodiments of it by which it has become disclosed, why shall 
not that right be held in perpetuity? But against such a 
Proposition the sense ot the whole world revolts. If its 
adoption were possible, it would check progress forever. 

in the case of a given application for a patent, it being 
Primarily decided that there is invention displayed, the ques- 
Hons then to be determined are : Is it new with the applicant, 
and is it useful? To decide these questions properly is a 
Work of labor and extensive research. It involves an exam- 
‘nation of the entire body of American patents, now num- 
bering more than 100,000, a large mass of rejected applica- 
tions, the patents of foreign countries, numerous text-books, 
encyclopedias, reports of scientific associations, and a long list 
of rapidly multiplying scientific and technical journals. 
Many legal questions are also involved which require an ac- 


quaintance with the entire body of judicial decisions in this 
branch of jurisprudence. 

The question of novelty is ueually found to be the most 
difficult one, because of the labor required in ascertaining the 
facts upon which it is to be settled. The question of utility 
divides into three branches: 1. Is the machine or process 
operative—i. e., theoretically? 2. Is it trivial or frivolous? 
3. Is it pernicious? How these various questions are practi- 
cally managed may, perhaps, best be illustrated by a few ex- 
amples. Forinstance: An application was recently filed for 
alleged improvement in the mode of propelling vessels. A 
screw is projected into the water from the prow of the vessel, 
and the shaft, running back, gears with a transverse shaft 
carrying paddle-wheels ; masts are provided and sails erected ; 
the wind gives motion to the vessel; this puts the screw in 
revolution, and the serew of course the wheels ; the action of 
the wheels, added to that of the wind, impels the craft with 
increasing velocity; and so the work goes on, the screw 
giving power to the wheels and the wheels to the screw— 
until, carrying the invention to its logical] conclusion, the ves- 
sel must either take fire from excessive friction, as she dashes 
onward in her maddened career, or bring up against some 
unlucky continent with a shock sufficient to discharge cargo 
and passengers at any point in the interior without the delay 
attending the ordinary mode of discharging freight. His 
application was properly rejected. “ Perpetual motions” have 
never yet succeeded. 

As regards inventions of a mischievous tendency, a notable 
case came before the officer under the administration of the 
Hon. Joseph Holt. The applicant sought a patent for a “ po- 
liceman’s club,” so constructed that upon releasing a spring, 
a triple row of keen-edged lancets would leap from the hidden 
recesses and mangle the hand of an adversary. Applicant’s 
professed object was to provide policemen with ample means 
of protection and yet obviate the necessity of arming them 
with deadly weapons—so objectionable because so often used 
with fatal effect in the heat and danger of personal encoun- 
ter. The Commissioner refused the patent on the ground that 
while the safety of the conservatory of the public peace in 
their conflicts with lawless men was a laudable object, and 
might be secured by the new implement, yet, if transformed 
to a weapon of defense in the hands of desperadoes, as it in- 
evitably would be, it would be an evil. 

Among the many thousand applications received yearly, it 
is to be expected that many singular inventions will be found. 
Besides the cases already named, reference might be made toa 
patent granted years ago for a mode of removing worms from 
the human system without medicine. A small cylinder filled 
with a tempting bait, and having a string attached to it, is 
swallowed by the sufferer. The worm,if he kindly consents 
to carry on his part of the programme, thrusts his head into 
the trap, and disturbs a spring which is armed with a set of 
teeth, and which, on being released, darts forward to seize the 
intruder by the throat, when worm and trap are withdrawn 
together. The description suggests a strict course of prelim- 
inary dieting for the patient, and actually recommends in 
obstinate cases, in order to insure complete success, that he be 
kept without nourishment for five and six, or even seven 
days. 

A few statistics as to the current business of the Patent 
Office may not be uninteresting. The whole number of pat- 
ents issued up to date is 100,486, while about 50,000 cases 
have been rejected. In 1869 the applications numbered 
19,271, and the patents issued 13,986. Of these 15,442 were 
to citizens of the United States, and 544 to citizens of 27 dif- 
ferent foreign countries. To put these patents into print 
there is constantly employed at the Government Printing- 
Office a force of 17 compositors. The patents to American 
citizens were distributed in part as follows: To New England 
about 20 per cent, Massachusetts having as her share 10 per 
cent and Connecticut 54 per cent; to the Middle States, 36 
per cent, New York alone receiving 28 per cent ; to Ohio and 
Illinois 7 per cent each ; to California 2 per cent ; and to the 
11 States that engaged in the Rebellion, but 4} per cent. Be- 
fore the war these States had never received a larger propor- 
tion of the patents granted than 7} per cent. The figures 
show that New-England receives the largest proportion of 
patents according to her population. 

The expenses of the Patent Office up to the present time 
have been $5,583,237°35, to which, if be added the cost of the 
building itself, and the money expended upon the annual re- 
ports, the entire sum will reach perhaps $12,000,000. But 
what is this compared to the benefit derived by the public 
from a single invention of real importance. There are, per- 
haps, 400,000 sewing-machines in use in the country. Ten 
cents a day would seem an absurdly low estimate of the 
value of each of these to its owner; and yet even this daily 
profit would make the aggregate annual sum to the commu- 
nity from this source alone $15,000,000. It is computed that 
the saving of grain by the use of thrashing machines in 
place of the flail which they have supplanted is 10,000,000 
bushels annually. 

The distinctive feature of the American system as com- 
pared with the European is the official inquiry instituted into 
the character of the invention as regards its alleged novelty 
and utility. In Europe patents are usually granted upon 
simple registration. Two or three countries only provide for 
a preliminary examination ; but this is conducted upon such 
illiberal priziciples as to amount almost to prohibition. In 
Prussia, for instance, in 1867, only 108 patents were issued, 
while in the United States the number reached 13,000. The 
patent of registration carries with it no presumption of valid- 
ity. 

The recent outcry in England against patents is based 
largely upon the amount and excessive cost of litigation in 





this class of causes. The great majority of American patents 


are beyond doubt good and valid, and by consequence patent 
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property possesses a commercial value in this country that 
attaches to it nowhere else, And this too, has contributed 
largely to induce the liberal policy displayed by our courts in 
dealing with patent questions ; since, in marked contrast to 
the English practice, they have generally aimed, in accord- 
ance with the maxim of interpretation, ut res magis valeat 
quam pereat, to sustain the patent, if not plainly in violation 
of principle. 

In the Netherlands abolition has actually been voted by 
large majorities in both Chambers of the Legislature. , 
Switzerland never had a law on the subject. And in Decem- 
ber, 1868, Count Bismarck, in a message to the Federal Par- 
liament of the North German Confederation, took the ground 
that conferring exclusive rights in industrial inventions is 
warranted neither by a natural claim on the part of an 
inventor which should be protected by the State, nor is it 
sanctioned by general economic principles. 

It is the inevitable tendency of all improvements in the arts 
to cheapen production. Heathcoat’s machines reduced our 
prices of bobbin net lace from five guineas a yard to six 
pence. The Bigelow looms for weaving ingrain carpets, both 
reduced the cost of the manufactured article 20 per cent, and 
improved the quality of the goods. The cotton gin reduced 
our price of raw cotton, stimulating the production so that it 
increased in three years from 138,000 pounds to 5,000,000 
pounde. The Bessemer process of making stee! has so cheap- 
ened that most useful article, that from a very limited use 
before it has now become largely available for engineering 
purposes. Witaout the prospect of protection and the ac- 
companying hope of gain, it is hardly probable that Bessemer 
would have been encouraged to carry on the long series of 
costly experiment necessary to the perfecting of his process. 
Without the same inducement the Lowell Company would 
hardly have ventured an investment of several hundred 
thousand dollars in develoving the capacity and economy of 
the Bigelow loom, Cartwright would not have been justified 
in devoting a princely fortune to the creation of the power- 
loom, nor is it reasonable to suppose that Goodyear would 
have given his life to the vulcanization of rubber. A great 
invention is usually a thing of slow development. It is the 
creation of years of toil and perplexing thought and heroic 
effort and costly experiment. Without the prospect of re- 
ward cap‘tal will not go to the aid of the inventor in his un- 
certain efforts, and it is equally absurd to suppose that men 
will invent to any great extent from the pure love of invent- 
ing, or actuated by the hope of honor and prestige merely. 
They cannot afford to expend time and energies and means 
upon that which will, when attained, be at once appropriated 
by the world at large. 

In view of the diminution of labor, the abridgment of time, 
the annihilation of space—which have marked man’s asser- 
tion (through the agency of machinery) of his dominion 
over nature who can withhold assent from the verdict that 
“the introduction of great inventions is one of the most dis- 
tinguished of human action ;” for, says Bacon, “the benefits 
derived therefrom may extend to mankind in general, but 
civil benefit to particular spots alone ; the latter, moreover, 
lasts but for a time; the former forever!” Neither king, nor 
emperor, nor sage, nor warrior ever won a prouder tribate 
than the inscription in Westminister Abbey upon the monu- 
ment of James Watt: “He enlarged the resources of his 
country, increased the power of man, and rose to an eminent 
place among the most illustrious followers of science and the 
real benefactors of the world.” 

———__ ~ oo 


Missovr1 LEAD.—The annual yield of lead in Missouri is 
estimated to be leas than 2,000,000 pounds, though that State 
may be taken as one of the best lead producing regions in 
the world. Lead has been discovered in 48 counties and over 
500 localities. The St. Louis Journal of Commerce reports the 
receipts of Missoari lead at that city, in 1869, at 172,588 pigs. 
Receipts of foreign lead 7,856 pigs, and of Illinois lead 26,- 
775 pigs consumed in city, and 15,801 pigs re-shipped. Lead 
is in Missouri mostly found in sulphuret. Out of 120 speci- 
mens of ore referred to by the Journal 113 were sulphuret, 
6 sulphuret and carbonate, and 1 sulphate. From 60 to 85 
per cent of the ore is pure lead. The gangue is generally 
sulphate of baryta ; the ore is often found in magnesian lime- 
stone, or red clay interspersed with brown hematite, pyrites, 
and ocher. 

ue ee we 

IMPROVEMENTS IN GUNPOWDER AND ITS MANUFACTURE. 
—One of the buildings of the Luzerne Powder Company, at 
Wilkesbarre, Pa., recently took fire and was burned to the 
ground. Although some 400 pounds of powder were in the 
premises, no explosion took place, and all the workmen es- 
caped without injury. Loss $2000. This Company is work- 
ing under the patents of Paul A. Oliver, who has made val- 
uable improvements in the quality of powder and in the ma- 
chinery for its‘manufacture, whereby safety to workmen is 
secured, a stronger explosive is produced, and the prime 
cost lessened. This powder does not develcp explosive 
properties until tamped or confined where it is to act, and 
then its power isenormous. But when exposed in a loose 
condition or in kegs it burns slowly without explosion. 

“3-2 —— 

CEMENT FOR LEATHER.—A cement tor leather is made by 
mixing 10 parts of sulphide of carbon with 1 of oil of turpen- 
tine, and then adding enough gutta-percha to make a tough 
thickly-flowing liquid. One essential pre-requisite to a 
thorough union of the parts consist in freedom of the surfaces 
to be joined from grease. This may be accomplished by lay- 
ing a cloth upon them and applying a hot iron for a time. 
The cement is then applied to both pieces, the surfaces 





brought in contact, and pressure applied until the joint is dry. 
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PRODUCTS OF THE PINE FOREST. 


BY PROF. HENRY E. COLTON. 


Turpentine, resin, tar, and pitch, are largely used in va 
rious trades, as well as for many domestic, purposes. The | 
chief supply comes from the long-leaved pine (Pinus austra- 
lis) of the Southern States. This tree grows from the north- 
eastern boundary of North Carolina, along the Atlantic coast, 
to Florida, across that State to the Gulf, and thence to Louis- 
ian&, in a be!t averaging one hundred miles in width. 

The soil is sandy, with an under stratum of yellow clay. 
This whole region is cut by deep, sluggish rivers and im-' 
mense swamps, almost all under- 
laid with marl. The manufac- 
ture was first commenced at 
Newbern, in North Carolina, and 
that State still supplies by far 
the largest proportion of the pro- 
duct. The first step is to obtain 
the crude turpentine. This is 
the natural juice of the pine tree, 
and is sometimes called white 
turpentine and gum turpentine. 
It is a mixture of the essential 
oil known as spirits of turpentine 
and of resin. A half-moon shaped 
box is cut in the tree, a8 near as 
possible to the surface of the 
ground. The shape of this “ box” 
will be seen in Figs. 1, 2, 3, and 
4. The box cutting commences 
about the first of December and 
continues until March—perhaps 
a tew weeks longer if the spring 
is late. ‘A hand can cut from 
100 to 150 boxes per day; the 
price now is trom one to one and 4 half cents per box of from 
one quart to half agellon in capacity. After cutting, the boxes 
are “cornered” by taking out a triangular piece at each end 
of the half moon. This is the commencement of the regu- 
lar season, and the boxes are now all tasked off. A “task” 
is usually 10,000 boxes, but we have known hands to tend 
18,000. These must be cornered once, and “ hacked” about 
six times, from the first ofspring untilinto November. The 


dipping (shown in Fig. 2) is done by task work, too,so many | 


barrels or boxes per day being a 
task. Thisis accomplishedwith 
a spoon-shaped instrument and 
a peculiar twist of the wrist, only 
well done by long practice. Two 
dippers generally attend one 
hacker. Hacking is the making 
a groove-shaped cut on each side, 
downward, to the center of the 
half-moon. These grooves can 
be seen in all the cuts. The 
“ hacker” is shown in Fig. 8. It 
is used with a downward stroke, 
and has at the lower end of the 
handle a weight of lead or iron, 
to give great impetus to the 
blow. The barrels for filling are 
placed at intervals through the 
woods; the dipper gathers his 
gum in a rude bucket, and emp- 
ties it into the barrels, which, 
when filled, are hauled off. A 
frequent mode of hauling is seen 
in Fig. 1; the same cut shows a 


primitive but cheap mode of “ rolling” tar to market. Both | 
| profits of a country distillery. A task of 10,000 boxes may 
| Safely be calculated to yield two hundred and fifty barrels of 
| virgin or yellow dip in a season. If convenient to railroads, 


articles are frequently rafted to a seaport between sticks of 
hewn timber. 

The first year’s operation produces “ virgin dip,” the second 
** yellow dip,” the third some common yellow dip and scrape ; 
then the further product of the trees is all “scrape.” The 
virgin dip is, when carefully gathered, a honey-like gum, of 
whitish appearance. From it are produced No. 1, pale, extra, 
and window-glass resins. It 
yields about seven gallons of 
spirits,and net quite three fourths 
of a barrel of resin tothe barrel 
(280 lbs). Yellow dip yields over 
three fourths of resin, and about 
six gallons of spirits to the 280 
lbs. of gum. Scrape yields about 
the same. “Scrape” isthe gum 
which gathers on the face of the 
tree or box when worked up 
three, four, or more feet. It isa 
white, cheesy-like substance. The 
operation of chipping the box 
face and gathering the scrape is 
seen in Figs. 3and4. With care 
a very light resin can be made 
from it. The “round shave,” an 
implement used in chipping, is 
shown in Fig. 9,and the “scraper” 
in Fig. 10. 

The operation of distilling the 
gum is cerried on in turnip- 





shaped copper stills of a capacity from ten barrels up to sixty 
—the ordinary size being twenty and thirty barrels. They 
are bricked up at the sides, and the fire strikes directly on 
the bottom. The top has a large hole for the “cap,” which 
connects with the worm for condensing the spirits, and a 
small hole through which the “ stiller” examines the state 


|of his charge, and lets in water as it may be needed. The 


|strainers, from which it is dipped into barrels to cool. 
Many attempts have been made to use steam as a heat- 
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Fie 1—HAULING TO MARKET AND HACKING, 


| soon caught fire, and they had barely time to save themselves, | 
| losing the bridge they had built across the streams in their 





Fig. 3.—CHIPPING THE BOX FACE. 


Fic. 5—THE DISTILLERY AND RESIN VATS. 


wood is split into billets three or four feet long and about 
three inches in diameter. To form a tar kiln the operation is 
commenced by scooping out of the ground a saucer-shaped 
foundation, making a hole in its middle, and thence running 
a wooden spout outside the rim of the foundation. Billets of 
wood are then placed radiating to this center hole and piled 
value. Previous to the war much white turpentine was dis-| upward, each upper and outer stick lapping a little over, so 
tilled for the spirits alone, and the resin ran to waste. These | that when finished, the pile (as shown in Fig. 6) resembles a 
(called “ beds”) in many cases, under the stimulus of war/ cone with the point cut off, small end down ; logs of wood and 
prices, were “ resurrected.” During Sherman’s march a body | green twigs are then piled around, and the kiln thus made is 
of troops encamped one night on one of these beds, it appear-| covered with dirt, the top as wellas sides. The fire is then 
ing to be a vast rock. The resin melting from their camp fires | lighted at the top eaves of the kiln, and the tar trickles down 


resin, being a residaum, is let off on one side into vats, through 


ing agent, but not yet with success. If the resin is not en- 


tirely free of either spirits or water it is opaque and loses 
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——DIPPING THE CRUDE TURPENTINE. 
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Fig. 


to the center hole, whence it runs out through the spout. 
A kiln yields fifty, one hundred, or more barrels of tar, ac- 
cording to its size. Large iron retorts have been used, but 
one near the distillery at the battle of Bentonsville. the product is not sufficiently greater or more cleanly to 
The rear of the stills and the resin vats are shown in Fig. | pay for increased cost. In process of distillation a tar ‘and 
5. Probably the largest distillery in the country is at Wil-| pitch are obtained. Pitch is tar boiled down until all its vol- 
atile matter is driven off. The manufacture of tar is chiefly 
| carried on by the poor whites and negroes. It is but seldom 
| the object of regular work, being rather a job for odd times. 


front. Few will forget the awful grandeur of the burning of 





mington, N. C. 
The profits of this business depend entirely upon the vigor 
with which it is pushed, and the economy with which it is 
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Fie. 4—GATHERING THE SCRAPE. 


The kiln burning is generally a frolic, or was in olden time. 
Few sights have in them more of somber grandeur than a 
large tar kiln at night. Its immense columns of slowly 
ascending smoke are now and then illumined by the leaping 
forth of a tongue of flame. The wild cries of the men in 
their efforts to cover it quickly with earth add to the wildness 
of the scene. 

A diagram of the construction of a tar kiln is given in Fig. 


conducted. A store usually accompanies and adds to the 


cities, or towns, the trees, whén worked out, are cut into cord 
| wood, quantities of which now find their way to New York. 
In trees deadened by fire, stumps of trees cut down when the 
sap is up, and old boxed trees left standing, a peculiar trans- 











Fie. 6—BURNING A TAR KILN. 


formation of the wood takes place ; all its pores become filled |7. A is the pit to receive the tar which flows through the 
with pitchy matter, it increases greatly in weight, and will | gutter, B, from a hollow space, C, in the kiln, into which it 
take fire almost as readily as gunpowder. In this state it is | drips from the burning wood. D ase strips of light wood laid 
called “ light-wood,” because it is used for kindling, and with | with their inner ends sloping toward the center. EE E is @ 
the poor as a substitute for candles or other light. The | space between the green pine logs, F, which inclose the whole. 
smothered burning of this wood is the source of tar. The | This space is tightly packed with turf, and the top of the kiln 
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js covered with the same material, except at G G, where the 
fires are first placed. 

Lumber made from trees that have been boxed has a beau- 
tiful white, rather hot-house plant look, but will not last so 
well, nor is it so strong as that which has never been boxed, 
Fire and worms sometimes destroy immense tracts of the 
pines, and hundreds of thousands of dollars worth of trees 
have thus been rendered valueless. The traveler along any 
railroad of the Southern Atlantic coast will be greeted with 
the sight of the gaunt, ghost-like, leafless monuments of these 
destroyers. 

Spirits or oil of turpentine is used in painting, the manu- 











Fie. 7.—DIAGRAM OF A TAR KILN. 


facture of varnishes, oi] cloths, etc.,and as a medicine. It 
has peculiar characteristics in which respect no substitute for 
it has yet been found. Benzine took its place to some extent 
during the war, but with the regeneration of Southern indus- 
try that has been abandoned. Still, with a less production 
than before the war, it is sold at about the same price. The 
discovery of petroleum has lessened its consumption, the 
spirits having formerly been used with alcohol in the manu. 
facture of burning fluid and camphene. Many were the shifts 
made to dispense with its use during the war; some varnish 
manufacturers erected costly apparatus for collecting the spirit 
thrown off in melting kowrie gum. White paints mixed with 
benzine rapidly turn yellow and peel off, while with spirits of 
turpentine they grow whiter, are elastic, and tenacious. These 
qualities are attributed to its property in absorbing oxygen or 
transmuting that gas into its allotropic form—ozone. As a 
medicine it is diuretic, so powerfully so that sailors ot vessels 
loaded with it are sometimes intensely affected by its fumes ; 
rubbed on the joints it has a strange, and if often repeated, 























Fic.8.—HACKER. 9.—ROUND SHAVE. 10.--SCRAPER 


an injurious effect. Chemically it is a hydrocarbon, being 
C.,) H,,. It is a powerful solvent of india-rubber, and if al- 
lowed to stand exposed to the air fora length of time is said 





to obtain the power of bleaching vegetable colors. A substi- 
tute was endeavored to be made for it by distillation of the 
white pine wood in iron retorts,and even yet a species of 
spirit is made by distillation of that wood, and also of the 
long leaf pine, but it belongs to the methylic series, and 
when deodorized is used as a substitute for alcohol in dissolv- 
ing aniline crystals in dyeing. Pine rosin or resin enters 
largely into many manufactures. The pale window-glass 
article has a share in the soap which graces the toilet of the 
belle, and the dark grades go far to make up the coarser bar. 
It helps to wash our clothes and to mend the tin caldron in 
which they are boiled. It furnishes gas light for hundreds of 
the smaller towns, helps to paste up our thousands of placard 
advertisements, and assists in sizing the manufacturer’s cloth. 
It is used for making lampblack, and is largely distilled for 
its oil and residuary pitch. In 1860, $550,000 of capital were 
invested in this last branch of business alone, and there is 
equally as much now, while the character of the product has 
been greatly improved. 
or oo 

MANY cases of pvisoning have occurred by contact of guano 

with wounds. It should be handled with gloves. : 


Scientific: American, 


WOODS’ SAW-GUMMING AND SHARPENING MACHINE. 





The desirability of replacing the old and tedious method of 
filing saws, has led to the invention of various devices de- 
signed to perform the work in a more rapid and accurate 
manner ; and the file is fast giving way to the emery wheel. 

Our engraving illustrates a machine employing a wheel of 











this kind, of very simple construction, and apparently well 
adapted to accomplish the end desired, It is the invention of 
Mr. 8. A. Woods, whose wood-planing machine’ and wood- 
molding machine were described on pages 90 and 135, cur- 
rent volume. 

The working parts are constructed upon a triangular iron 
frame, upon the top of which is suspended a swing frame, the 
back end having a driving shaft (forming the hinge) with 
tight and loose pulleys ; from this, power is transmitted to 
the arbor upon which is secured a solid emery wheel. The 
arbor on which the saw is placed is so arranged that universal 
motion is readily obtained to accommodate any sized saw or 
shaped tooth desired. The wheel is held away from the saw 
by means of a coil spring, under the swing frame. The frame 
is pressed down, bringing the wheel in contact with the saw 
with one hand, and the saw turned on the arbor with the 
other ; thus the slightest touch can be given to the tooth of 
the saw without injury. The position of the operator is such 





that he can look directly across the tooth of the saw,and judge 
correctly when it has received the finishing touch. <A device 
can also be attached for sharpening straight or mill saws (not 
shown in the cut). The speed given to theemery wheel is 
from 1,800 to 2,000 per minute. 

A number of these machines are now in use, and, we are 
informed, giving excellent satisfaction. 

Patented May 4, 1869, by S. A. Woods, 91 Liberty street, 
New York, and 67 Sudbury street, Boston, Mass., where ma- 
chines may be obtained, and letters for further information 
may be addressed, 

we oo oe 
SNYDER’S IMPROVED TURBINE WHEEL. 





This invention consists in a peculiar form and construction | 
of the buckets in turbine wheels, the form adopted being dis- 
tinctly shown in Figs. 1 and 2—Fig.1 being a plan of the | 
wheel, and Fig. 2 being a perspective view of the interior 
portion or wheel proper. 
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enters the gate, is carried half way around the wheel before 
it reaches the buckets and acts there with full force. 

The outer edges of the faces of the buckets, which receive 
the impact of the water, are curved somewhat abruptly in- 
ward for a short distance, and then extend in a true plane to 
the point of discharge. The discharge takes place through 
the bottom of the wheel, as shown in Figs, 1 and 2. The back 
taces of the buckets are perfect planes, and the 
spaces between them are somewhat narrowed 
toward the point of discharge. 

Fig. 3 is a perspective view of the wheel 
when placed in the scroll, also showing the 
method of supporting the lower béaring of the 
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Fig ® 









upright shaft, and the attachment of the wheel 
to the shaft. 

It is claimed that the construction of the 
buckets described, secures the full force of the 
water against the extreme leverage of the 
wheel, and that thereby its power is much in 
creased over that of other forms of turbines. 

Patented, through the Scientific American 
Patent Agency, May 25, 1869, Further informa- 


tion and circulars may be obtained by addressing the patentee, 
William H. Snyder, Phelps, Ontario Co., N. Y. 
rr oo oo 
Dyer’s House Closet, 

The chief novelty about this closet is that, instead of being 
placed in the ground floor of the house or up a yard at the 
back, it is carried up to the roof. 

The inventor claims several advantages for this position— 
first, that it is inoffensive, all the noxious fumes escaping 
through the natural ventilation of the roof ; second, that it 
is desirable that the closet should always be in the house, 
and therefore accessible without inconvenience in any weath- 
er, and by night as well as by day. 

The peculiar form of the receptable also (a long straight 
tube of about 9 inches in diameter) is stated to possess great 
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It will be seen that the general form of the buckets is that 
of a triangular prism, the most acute angle of the triangle 
being toward the interior of the wheel. 

The wheel is of the kind known as center discharge, and 
the water is carried to the buckets by a scroll, which scroll is 
divided by a partition, so that one half of the water, as it 





advantages. First, the surface that can give off noxious 
fumes is greatly diminished. Second, that surface is always 
covered by urinary deposit, and the fmces are thereby pre- 
vented from dieseminating the germs of disease. Thi:d, by 
means of the orifice at the bottom, the cpntents of the tube 
| can be removed at any time without offense to the residents. 
Fourth, the valuable manure which is wasted by the cess- 
pool system is carried away in an undiluted state, and may 
be applied to the ground at once by means of subsoil plows 
which entirely conceal the deposit. Fitth, it is claimed that 
this is an inexpensive mode of storing human excreta, as the 
labor of removal is much diminished, being chiefly performed 
by natural gravitation. 

The closet is placed at least 8 feet above the floor of the 





| attic, and the ceiling of the closet is perforated, and communi- 
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cates with the vacant space in the roof. The tube passes 
through the back wall of the house, and descends to within 
4 feet of the ground. At the bottom of the tube is fitted a 
perfectly tight draw valve. When the tube is full, or at stated 
periods, an air-tight tank is brought round tothe back of the 
house, a gutta-percha hose of sufficient length is fitted to 
the valve, which is then opened. The column of fecal mat- 
ter, six sevenths of which is fluid, some 30 feet, 20 feet, or 10 
feet in hight, then rushes into the tank. The valve is then 
shut down, the hose removed, and the joints of the valve are 
washed with diluted carbolic acid. The liquid manure is 
then conveyed beyond the limits of the city, and is distribut- 
ed in properly constructed casks which are affixed to Liernur’s 
subsoil plow, of whic) an illustration is given. 

These plows, being driven over some of the exhausted soils 
in the vicinity of the city, will at once restore to them the 
valuable manures of which they have been despoiled for 
years past. The offensive manure is then effectually hidden 
from sight, and from smell, and the “ wilderness will be made 
to blossom as the rose.” 

We are informed that it is intended to form a company to 
supply the whole apparatus to houses and to remove the soil 
at a fixed rate per annum, and also to lease a large area of 
barren land which is to be reclaimed by the aid of the valua- 
ble manure now worse than wasted. 

The invention has been patented by Mr. J. Dyer, of Mel- 
bourne, Australia.— Mechanics’ Magazine. 








Correspondence. 
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A Final Zoic Catastrophe, 

Messrs. Eprrors :—In your issue of Feb. 12 (page 110), is 
an extract from Prof. H. Wurtz, in which it is stated that 
through the agency of marine animals, that secrete carbon- 
ates from the ocean water, the carbonic acid of the atmos- 
phere is passing “into solid forms, permanent and forever 
unavailable thereafter,” and that soon, geologically speak- 
ing, the atmosphere will be exhausted of its carbonic acid, 
and all organic life come to an end; the burning of the 
fossil coal by man postponing the catastrophe but tempo- 
rarily, etc. 

Since the publication of Mr. Lyell’s “ Principles,” many 
theories of igneous and cataclysmic catastrophe, formerly in 
vogue among geologists, have fallen into disrepute, as being 
founded on imperfect or fragmentary knowledge of the 
facts. In the progress of discovery one side of a cycle comes 
into view, and the “great machine seems to be runpving 
down” Bat further research discloses another side, where 
forces of equal potency are “re-winding it.” Had the Pro- 
fessor looked a little deeper, he might have seen evidence 
that the crust of the earth, even, has two sides to it. 

In some localities, carbonic acid derived from the atmos- 
phere, is, by the agency of marine life, being deposited and 
locked up in the layers that are forming on the outside of the 
earth’s shell. But similar beds of calcic and magnesic car- 
bonates, which were deposited in past ages, are in other 
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being buried deeper and deeper. Vast accumulations of 
“ ashes,” pumice, and cinders, are thrown up from below by | 
eruptions, and then reduced to mud and spread out by the 
waves; alternating with floods of lava. Thus calcareous | 
deposits are buried, and tend to become the inferior and 
underlying strata, where they will in time be transformed 
and decarbonized by the heat. 

But this continual volcanic exhaust and depletion of the 
earth’s liquid interior produces collapse ; and, consequently, 
a lateral tension in the crust, which slowly bulges upward 
in a long wrinkle. This involves exposure to the denuding 
forces. First, by the dash of waves ; afterwards by the action 
of rains, torrents, glaciers, etc.; the surface rock is scraped 
off again, and the gneiss, granite, etc., exposed. 

In various places al] these different operations are being 
slowly performed. Mountain chains are in the bed beneath 
the waves of the sea. Those who suppose that the earth is 
dead, and getting cold, are mistaken. So late as the middle 
of the Eocene tertiary period, nummulites and other marine 
animals luxuriated in the sea, on the very spots now occupied 
by the Alpsand Himalayas. There was no more promise 
then that they would rise to their present altitude, than 
there is now that similar mountain chains will come up from 
the depths of the sea during the coming ages. “The Zoic 
Catastrophe,” therefore, cannot be deduced from the facts of 
Science. J. W. PrKe. 


Windham, Ohio. 
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Chilling Cast Iron. 


“ charcoal iron,” such as is used for malleable articles. 

On thick castings, made of good machine iron in a common 
sand mold, this crust is quite thin, hence when a thick, hard 
surface is needed on any portion of such castings, it is neces. 
sary to use a metallic mold at that point. These partial 
metallic molds, termed “ chills,” are fitted up with much care, 
and are so placed in the sand mold as not to mar the true 
symmetry of the casting. 

In the casting of car wheels a “chill” constitutes the 
whole outer rim of the mold; it is simply a massive iron 
ring, the inner face of which is, of course, the exact mold or 
counterpart of the tread and flange of the wheel. If a little 
charcoal iron is mixed with the common iron, the surface will 
harden deeper in proportion to the amount used. This sus- 
ceptibility of cast iron to harden when brought in contact, 
in a melted state, with cold iron, is a characteristic of great 
utility. 

Some care is necessary in using “chills” on certain cast- 
ings. In chilling the cogs of wheels, for instance, the cogs 
of the chill, A, should not extend quite to the base of the 





localities being acted upon by the heat from within the shell, 
and converted into igneous silicates; the carbonic acid being 
liberated and poured into the atmosphere through the 
fissures, vents, and craters of several hundred volcanoes. 

This flow of carbonic acid, which is a constant accompani- 
ment of volcanic .gency, often takes place at great distances 
from the actual crater, and continues for ages after volcanoes 
have become extinct. In Auvergne the springs are charged 
with it. In California, I have seen the granites, and other 
igneous rocks, as soft as putty from the percolation of acidu- 
lated water through them, M. Fournet reports encounter- 
ing emanations, while opening the mines of Pontgiband, that 
often burst into the galleries with explosive force, roaring 
like the steam from a boiler, filling the lower parts of the 
mines and pouring into the valley in sufficient quantity to 
suifocate horses, geese, etc. 

From the Grotto del Cane, or from similar excavations, 
this gas has been flowing since the days of Pliny. “ But the 
quautity evolved there is trifling,” says Prof. Silliman, “ com- 
pared to that which escapes constantly from Lake Solfatara, 
near Tivoli, whose surface is violently agitated with the 
gases boiling through it.” 

In the Island of Java there are some fifty volcanoes. Ac- 
cordingly the flow of carbonic acid is so great, that in the 
celebrated “valley of poison,” the ground is said to be covered 
with skeletons and carcasses of tigers, goats, birds, and even 
of human beings, that have ventured into the valley and 
been suffocated by the gas. 

Very likely, at great depths, in these volcanic regions, 
stratified rocks are now being transformed to granite. It is 
believed that the granitic rocks of all the loftiest mountain 
chains, such as the Andes, Alps, Himalayas, etc., were once 
ocean mud, containing the usual proportion of carbonic acid ; 
and that the carbonates have been changed to silicates, and 
the included carbonic acid returned to the atmosphere, since 

. England was inhabited by pachyderms, bats, opossums, and 
monkeys. (Lyell’s Manual, p. 231—Appleton & Co., 1864). 
In the central Alps nummulitic and even newer tertiary 
strata are found transformed to gnciss, a sort of half granite. 

Thus the carbonates secreted from the Eocene sea by the 
little nummulites, have “rendered up again the treasure ot 
carbonic acid in their marble grasp,” by the action of just 
such a“ fervent heat” as that which is now transforming 
the rocks, and slowly elevating the land in volcanic regions. 
(Dana’s Manual, p. 721-725). 

Belts of submarine volcanoes seem to be performing a 
similar operation upon marine deposits which contain the 
corals, crusts, and shells of existing species. Such beds are | 











cogs of the wheel, B, but the space, C, should be molded with 
sand, then the chilled surface will take somewhat the form 
indicated by the dotted lines; in this way the full value of 
the chill is obtained without impairing the strength of the 
rim of the wheel. Another advantage of chilled cogs is that 
they may be made nearly as perfect as cut ones, because the 
cogs of the chill may be formed in a gear engine as perfectly, 
of course, as the teeth of any gear wheel, and the chill is 
free from other imperfections of a sand mold. 
F. G. Woopwarp. 


a ee em 
Firing under Steam Boilers, 

Messrs. Eprtors:—Seeing an article in your journal, 
headed as above, I beg leave to offer you my experience both 
in this county and in Europe, on the above subject, and if 
engineers and firemen will give it a fair trial, I think they 
will find, as I have done, a saving of from 10 to 26 per cent 
in fucl, besides much less labor for the fireman and less 
danger to the boiler from expansion and contraction while 
under working pressure. 

THE FURNACE. 

After seeing that all fittings of the boiler are in the best 
possible order, turn your attention to the furnace. There is 
more required here than the simple process of feeding the fire 
with fuel. In the first place the nature of the coal should 
be ascertained, and if it be of a coking kind the grate bars 
will require it to be more open than for coal of a light and 
gaseous nature. Adjust the grate surface to the heating or 
absorbing surface of the boiler ; this will greatly depend upon 
the quantity of the fuel and the draft, and the quantity of 
steam required. If the draft be good, work a thick fire, but 
do not break the coal excepting it cannot be got in at the 
furnace door, taking care to feed the furnace on one side, not 
covering more than one-half of the grate at a time. When 
that is sufficiently coke? feed the other side, putting plenty 
on at a time, leaving the fuel at the middle of the furnace 
much lighter and thinner than at the sides, and keeping the 
grate bars wellopen. The placing of the coal on one side 
at a time will prevent the formation of a great portion of the 
smoke which would otherwise result, and produce a more 
steady heat. The coal so placed will partially damp the side 
of the furnace on which it is placed ; therefore the necessity 








Messrs. Eprrors :—It is well known that the surface of 
iron castings is extremely hard, and that this hardness some- 
times extends nearly, or quite through, when the casting is 
very thin, or when a certain quality of iron is used, termed 
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of stoking the furnace when the steam is up. By this method 
of firing, the gas generated will be given out slowly. The 
greatest quantity of air will pass through that portion of the 
grate where the fuel is most consumed and where the coal 
has not been made small by breaking, leaving the interstices 
wide; and as the oxygen of the air will be in sufficient 
quantity if this mode of firing is adopted to unite with 
the gas as it is extracted from the coal, a continuous flame of 
gas will be kept up and smoke prevented. 

When one side of the furnace so fired is sufficiently coked 
raise the burning fuel gently with the poker but do not break 
it into pieces ; at the next firing, place the coal on the other 
side of the furnace, and similar results will follow. Replen- 
ish first one side and then the other, and continue to do so in 
the working of the furnace, keeping out the cold air as much 
as possible. Keep the furnace door open no longer than is 
absolutely necessary, and place your coal before firing near to 
the furnace, that there may be no loss of time in charging 
the fire ; all cold air coming in contact with the boiler lets 
down the temperature and does harm. With a double fire-box 
boiler, fire each furnace altérnately in the manner above de- 
scribed, and as illustrated by the engraving, where A and B 








represent the sides of the fires last stoked, and the gas given 
out from the new fuel mixing with the air which passes in 
the greatest quantity through the thin portion of the fire, as 
indicated by the arrows. Being thus mixed with air at a 
high temperature, the gases ignite, and comparatively 
thorough combustion is secured, preventing smoke and saving 
fuel. This mode of firing is applicable to most furnaces, 
whether single or double fire-box, or wholly beneath the 
boiler. 

By all means avoid having a dirty ash pit. A pit nearly 
full of ashes is 2 sure sign of bad management, it is necessary 
to keep the ash pit of a furnace clean and cool and the air as 
dense as possible, as it is to feed the fire with fuel. If the 
ash pit be hot the heat will expand the air and the furnace 
will require greater quantities to pass for the required amount 
of oxygen which would be supplied by less quantities of cold 
air. When convenient, use water for the bottom of the ash 
pit, allowing it to remain to quench the ashes as they fall 
from the furnace ; the evaporation will tend to keep the grate 
cool. 

A great body of fire will evaporate more water with less 
proportion of fuel than a emall and thin fire. The greater 
the intensity of the fire the more steam will be generated 
with the same amount of fuel. Where there are a number 
of boilers it is important that the duty of stoking should be 
properly attended to ; and as smoke isa great nuisance easily 
prevented, its prevention is a duty which each engineer ought 
to fulfill. Magor CLEGG. 
La Crosse, Wis. 


Liquid Fuel for Steam Engines, 


Messrs. Eprrors :—I have read in the ScreENTIFIC AMERI- 
CAN many valuable articles on combustion, in which it has 
repeatedly been asserted that chemists prove by experiment 
that only 10 or 12 per cent of the total heat produced by the com- 
bustion of coal is utilized in the steam engine under ordinary 
circumstances. In connection with this subject, I would state 
that we have here in Washington, a couple of inventors that 
claim to do better in the production of heat than has yet been 
accomplished, as they have had published in every paper 
here that by their petroleum apparatus they can run a sixty- 
horse steam engine at the rate of 17 cents per hour; the com- 
bustion is so perfect they say that the flame extends the whole 
length of the boiler, say about 25 or 30 feet, and several feet 
into the smoke stack, and no smoke can be seen coming from 
the stack. 

Those are wonderful statements to any one who has been 
led to believe that, in all experiments in burning petro- 
leum, the conclusions have always proved that petroleum is 
about eight times dearer than coal. As for the statement 
that no smoke can be seen escaping from the smoke stack, a8 
a large black cloud of smoke extending far away in the dis- 
tance can be seen, whenever the apparatus is at work, arising 
from said stack, it is rather ominous. 

This apparatus consists in a tubular boiler, in which steam 
is passed through the tubes, and by its heat vaporizes the 
petroleum which is contained in the space between the tubes. 
The vapors are passed through a spongy mass and a metallic 
sieve, and are held in a receiver forming the outer jacket of 
the boiler. The gases or vapors are burnt at any convenient 
point, being conv: yed through steam pipes. Another claim 
is that the steam is passed through the fire-place, and there 
decomposed and fed into the pipes jointly with the vaporized 








petroleum, This is in substance the whole apparatus, and 
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how the inventors ever formed the estimate of 17 cents per 
hour is beyond my knowledge, as they have never run it for 
even a whole day. If their statement is true then the ex- 
periments made through the patronage of the Navy Derart- 
ment must have been made by persons incompetent to carry 
out a correct experiment ; if, on the other hand, the Navy ex- 
periments have been properly made, this 17 cents per hour 
statement must be taken with strong faith. 

In regard to decomposing steam to burn it, it is generally 
conceded that no heat is gained, therefore this part of the 
apparatus can not add to its efficiency. It would seem then 
that this more than wonderful result is simply obtained by 
burning vaporized petroleum. This is rather a late day to 
bring such claim forward with the present knowledge of the 
usefulness of petroleum. C. CoLngB. 

Washington, D. C. 

———— o oe __ — 
Water as a Fulminate. 


Messrs. Eprrors:—The active investigations going on at 
present concerning steam-boiler explosions seem to demand 
all the scientific knowledge and facts as far as known of the 
characteristics of water. I have examined it, and witnessed 
it, as a fulminate in two different conditions. Inthe one case, 
in the spheroidal state on a hot, metallic plate ; in the other in 
a similar condition from a mixture of warm and cold air in 
astorm-cloud. In both cases it plays the pert of a fulminate. 
When I drop water on a hot plate, below a red heat, it rolls 
about without making noise or steam. When the spheroid 
is rolled over the edge of the hot plate on to one of lower 
temperature it explodes. If, however, it be struck with a 
hammer while rolling about on the hot plate it goes off like 
a fulminate, resembling the crepitating noise of thunder, as 
heard by an observer immediately above the cloud in which 
it occurs. 

In the case of spheroidal water, as noted in “ Silliman’s 
Principles of Chemistry,” the author says “ Water passes 
into this condition at 340°, and may attain it even at 288°. 
A grain and a half of water in this state at 392° requires 3:30 
minutes to evaporate.” If you drop the water on a plate ot 
low red-heat ‘t oxidizes the plate, and necessarily deoxidizes 
the water, freeing its hydrogen. Now it is well known that 
water in a spheroidal condition is ensconced in an atmosphere 
of its own vapor, and this vapor being a non-conductor, 
chemists say its formation abstracts the sensible heat from 
water, and leaves the temperature of the fluid at 205° ; and 
this would seem to be a correct statement, as I find my spher- 
oid to leave no watery track as it floats on its vapory cushion 
over the hot pJate undisturbed, but as soon as it is struck 
with a hammer the watery trace becomes visible on the plate 
and on the hammer. This envelope of the spheroid must be 
of considerable tenacity, as indicated by its bursting and ful- 
mination when struck with the hammer. 

The book referred to says, “If a thick and heavy silver 
capsule is heated to full whiteness over the eolipile, it may 
by an adroit movement be filled entirely with water, and set 
upon a stand, some seconds before the heat declines to the 
point when contact can occur between the liquid and the 
metal, When ths happens, the water, before quiet, bursts 
into steam with almost explosive violence, and is projected 
in all directions.” 

Now let us apply these known characteristics of water to 
its action in steam boilers, and see whether it can account for 
some of those terrific explosions too frequent of late. 

As soon then asa heat of 340° accumulates in the boiler 
plate it produces the spheroidal state in the water in contact 
with it, and as long as that temperature is maintained, the 
spheroidal condition continues, and if all that boiler surface 
covered with water attains that temperature, its inclosed 
water immediately becomes a spheroid inclosed in its fulmi- 
nate shell, ready to burst explosively as the drop in the eoli- 
pile, as soon as the temperature falls to the maximum steam- 
generating heat. In a tubular boiler of comparative great 
water surface to a given capacity of water room, such high 
temperature of boiler shell is soon acquired upon a cessation 
of motion in the engine ; and vice versa, when the furnace 
doors are suddenly thrown open allowing a rush of‘cold air 
to the boiler shell, causing this tenaciously bonded fulminate 
to give out suddenly its pent up power, as do the insidious 
granules of gunpowder in the bomb-shell, when they are 
touched by that mysterious agent, fire. 

The work referred to says “ The quiescence of the spheroid 
of water, as it rolls to and fro over the heated plate, is due to 
the elastic force of its own vaporous atmosphere, as well also 
as to the repulsive action of hot surfaces.” This is not a 
lucid explanation to my comprehension. I suggested to a 
high authority of science that electricity played a conspicu- 
ous part in the phenomenon, but was told it did not. I hold 
that heat, oxygen, fire, and galvanism, are only different 
forms or modes of that one mysierious element we denomi- 
nate electricity, and that in the spheroid of heated water its 
positively-electrified repulsive power is balanced by the 
equally positively-electrified heated boiler shell; and that a 
change, or reduction of the electrical tension in the heated 
plate, rendering it negative to the spheroidal water, or, vice 
versa, by a reduction of the electrical tension in the spheroidal 
atmosphere of the water, will necessarily cause an explosion. 

But lay the electrical theory aside, and take the simple 
fact of water “in a spheroidal state,” as explained by-M. 
Boutigny—the water in the capsule—the experiment of Per- 
kins, and the water on the hot plate, and we have the evi- 
dence that water in a boiler may, and does, become spher- 
oidal at a temperature of 340°, and must then float about 
upon its seif-created atmosphere, exerting just as much repul- 
sive pressure against the shell of the boiler, as does the heated 
boiler shell against the water, bringing the two forces into 
equilibrium ; and that as soon as this balance of power is 
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broken, by any of the causes always incident to such condi- 
tions, an explosion must follow. The atmosphere surround- 
ing the spheroid suddenly expanding into a large volume of 
steam, while at the same instant its liberated heat converts 
the inclosed liquid into an additional volume of steam, and, 
unless such boiler is made with the same comparative power 
of resistance as a gun-barrel is made, it will burst ; tl at is to 
say, if it has not aj vent or opening like the gun-barrel, to 
let off the expanding force, and a sufficient resisting strength 
for the initial shock, an explosion must result. 

Boiler explosions have always on examination appeared to 
me more like the explosion of a bomb-shell than one caused 
by the gradual augmentation of steam pressure over and 
above the resisting strength of the boiler. That steam boilers 
may explode from this simple cause of over-pressure, is not 
to be denied, but in all such cases they must at best be but 
poor magazines of power. 

My article being already long, I will omit for the present 
the analogous fulminating characteristies of water spheroids 
as formed by the commixture of cold and warm air in the for- 
mation of a thunder cloud, and the electrical explosions they 
give rise to as they fall from the upper to the lower cloud. 

Lancaster, Pa. Joun WISE. 

Running Locomotives a Mile per Minute, 

Messrs. Epitors :—I observe in your issue, of February 
26, C. P. L., of Minnesota, asks, “ Are railroad locomotives 
with 6} feet drivers capable of exhausting fast enough to 
allow them to run at the rate of one mile a minute ?” 

I answer this question—with conditions, “ Yes.” Those con- 
ditions being several in number, I will not enumerate all, 
but the principal ones. 

1st. The size and weight of train, etc. 

2d. Gradients, and state of rail, wind, and weather. 

8d. Capacity of boiler for generating desired amount of 
steam. 

4th. A proper proportion of area of passages or parts of 
cylinder and nozzles to exhaust, for free ingress and egress 
of steam before and after using. 

5th. A good valve motion to use steam expansively and to 
the best advantage previous to link motion. 

Various devices were used to work steam expansively, and 
among those first were the variable cut-off, etc. I once ran 
an engine ‘the Samson).on the Great Western Railway, of 
Canada, from Lynden station to London, 61 miles in one hour 
and twenty-five minutes. 

The train ot cireumstances occurred thus: The accom- 
modation west, Patterson Hall engineer, with engine 
“Firefly,” ran off track at Lynden, when the engine 
“Samson,” cylinders 16 by 22, 6 it. 2 in. wheels, when new 
was ordered to relief, and at 12:15 P.M. left with two passen- 
ger cars and one box car for London, made nine actual stops, 
and slacked up once at Smith Creek Bridge, at Harrisburgh, 
and Paris, changed baggage, ete., on the branch of cross 
roads, and arrived in London at 1:40 P.M. being one hour and 
twenty-five minutes on the journey. 

Mr. Brodie, late (if not the present) station master of Lon- 
don, was conductor, D. McCarthy, fireman, and the train was 
run at the solicitation of assistant Superintendent E. 8. G. 
Colpoys, late of the Great Indian Railway, Calcutta. At one 
station (Beachville) the train was run by, a distance equal the 
length of it, and backed up for passengers, and the delays 
at stations occupied about fitteen minutes ; besides, nine miles 
of the distance was up a heavy grade, and consumed 13} 
minutes. Wa tter 8. PHELPS. 

Muncie, Ind. 

——————__ oe e 
Absorption of Oxygen by Charcoal, 

Messrs. Eprrors :—In an article entitled “ Spontaneous 
Combustion,” in No. 16, of Vol. XXI, Dr. Jackson says that 
he has found that charcoal when freed from dampness absorbs 
oxygen very rapidly. Is there not in this peculiarity of char- 
coal a source of cheap extraction of oxygen from the air? 
Charcoal might be heated to a certain degree when it would 
absorb oxygen, it would then be made to yield it up; the 
gas could then be passed through water and received in tanks 
ready for consumption. 

In these days of search for cheap fuel and light, may we 
not have an unlimited supply of oxygen in the air waiting 
to be extracted? May not this substance be as suitable as 
manganate of soda used in the Tessié du Motay system of ex- 
tracting oxygen? Charcoal is cheap, and any chemist having 
a suitable apparatus can easily make the experiment. 

This idea is thrown out for what it is worth, and I hope 
any one making the experiment will report the result in the 
ScrENTIFIC AMERICAN. Cc. C. 8. 

Washington, D. C. 

———— &_ o> —_—_ 
Waste of Labor in Building. 

Messrs. Eprrors:—Apropos to your article under this 
heading, the writer noticed a device in use in Paris, Lyons, 
and Marseilles, which might be copied to advantage in cities 
with a good water supply. 

The basement being constructed and sewerage and water 
connected, two wrought iron tanks come on the scene, about 
six feet square, and say two feet deep, covered with a stout 
wooden platform. Six upright timbers are fixed to serve as 
guides, as in an ordinary hoist. The tanks are attached by a 
chain passing over a pulley at the top of the uprights, the 
length of which is regulated from time to time, so that while 
one tank is on the ground the other is at the hight where 
materials are to be delivered. Each tank has a funnel open- 
ing at the top and a plug valve at the bottom. The water 
is led up in flexible hose to the place where the work goes 
on, and one tank being down and loaded, water is let into 
the upper one until the weight to be raised is counterpoised, 





when down goes the water and up comes the material, which, 
on arriving at the landing stage, is secured and unloaded, 
Meantime the plug valve has emptied the bottom tank it is 
loaded, and water being put into its elevated companion they 
change places as before. In this way blocks of stone, bricks, 
timber, tiles, and the workmen themselves go up and down 
rapidly, and without fatigue. The apparatus does not cost 
more than a derrick and tackle, aud is easily taken down and 
moved from place to place. 

There is a brake to prevent too rapid descent, the rounds 
placed at the sides to form a ladder, and other points which I 
have probably overlooked. VOYAGEUR 

Toronto, Canada. 

















The Hartford Steam Boiler inspection and In. 
surance Company. 


The Hartford Steam Boiler Inspection and Insurance Com- 
pany makes the following report of its inspections for the 
month of January, 1870: 

During the month, 372 visits of inspection have been made ; 
766 boilers examined, 714 externally and 207 internally ; while 
54 have been tested by hydraulic pressure. Number of de- 
fects in all discovered, 270 ; of which 23 were regarded as 
dangerous, These defects in detail are as follows: 

Furnaces out of shape, 9 ; fractures in all, 2i—1 dangerous ; 
burned plates, 23—2 dangerous ; blistered plates, 30—2 dan- 
gerous ; cases of incrustation and scalé, 42—1 dangerous ; 
cases of external corrosion, 41—3 dangerous ; cases of in- 

ernal grooving, 8; water gages out of order, 8—1 danger- 
ous; blow-out apparatns out of order, 2; safety valves 
overloaded and inoperative, 9—1 dangerous; steam gages 
out ot order, 46—4 dangerous. These gaes varied from— 
25 to + 12. Cases of deficiency of water, 6—2 dangerous ; 
boilers without check valve in feed pipe, 6—6 dangerous. 

It will be noticed in the foregoing report that there have 
been found 80 blistered plates, on two of these in one boiler 
were found six large blisters, which so reduced the strength 
of the materia] that it became necessary to renew the plates. 
All parts of the furnace and fire sheets of boilers should be 
examined at stated intervals with a view to detect these de- 
fects—they are not especially dangerous if attended to in 
season. Two boilers examined during the month were so 
badly weakened by corrosion and fractures that they have 
been condemned as uneale and beyond rn-pair. New ones ere 
being supplied. We not unfrequentiy find boilers without 
hand holes, This isa great oversight on the ; art of boiler 
makers, and we «specially call their attention to this matter. 
Several cases have come under our notice this month when 
the fire-box sheets were badly burned by collection o/ sedi- 
ment in the water legs, no hand holes being provided by 
which this could be removed. Again, we not infrequently 
find boilers set in angles of the building, where if they are 
furnished with hand holes, they ere inaccessible fiom the 
boilers being set so near, or in direct contact with the wall, 
In the construction and setting of boilers every facility should 
be given to make the matter of removing sediment free from 
unnecessary trouble. 

Steam gages, it will be noticed are frequently found incor 








rect. This can only be detected by making frequent examin- 
ations and comparing them with a test gage. To show how 
liable boiler appliances are to be neglected, the attention of 
an inspector was recently called to a steam gage that had 
not varied in its indications tor a month; on examination it 
was found that a stop cock in the pipe leading to the gage 
was turned so as to shut the steam entirely off from the gage. 
This cock being opened the gage was all right. 

In another instance, where the steam gage was not work- 
ing, examination ascertained the fact that the steam-gage 
pipe entered the boiler through the head, and then turned a 
right angle, descending perpendicularly below the water 
line ; the pipe was filled with sediment at the lower end, 
hence the gage was useless. 

We mention these cases to show how a little carelessness 
in fitting or working a boiler may be a source of danger. We 
have frequently urged the importance of providing boilers 
with all necessary fittings, also that engineers give them 
daily attention. Attachments are not placed on boilers to 
make the engineer less vigilant, but to keep him constantly 
on his guard. 

We repeat what we have frequently said. Raise the safety 
valve slightly and carefully, allowing it to return to ite seat 
easily and without concussion, this should be done daily at 
least. See that the steam gage is in working order, and if 
for any reason it is thought to be incorrect in its indications, 
have it attended to at once. Keep the gage cocks clean and 
bright, not allowing them to become foul and incrustated, 
and if provided with a water gage, see that it is in werking 
order. 

With vigilance in these particulars the dangers of low water 
and high steam will be entirely avoided. 

—-_— oo oe -- 
Tunnel Photographs. 

We are indebted to Messrs. Rockwood & Co., 889 Broadway, 
mechanical photographers, for a series of stereoscopic and 
other photographs illustrating the pneumatic railway under 
Broadway. As the works are entirely below the surface of 
the street, artificial light was employed, in the use of which 
the photographers have been very successful. The illumina- 
tion was obtained by means of two large and powerful oxy- 
hydrogen calcium light. Photography has beeo brought to 
such perfection that even the bowels of the earth yield to it 
their mysteries, and Broadway has proved noexception. The 
pictures were taken with the entire travel of the street, omni- 
bus, carts, carriages, and steam fire engines, all trotting di- 
rectly over the head of the artist, 
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a et ree eee 
Step Support for Mill Spindles, | then taken from the furnace and one end placed between dies 


The main object sought to be obtained in the improved | formed on rolls that revolve only half way reund. 
step support for mil] spindles, of which we give engravings| After pressing one end under the dies the piece is turned, 
herewith, is to secure perfect truth in the perpendicularity of |and the other end pressed under, thus forming the ax 
the mill spindle to the face of the bed-stone. The collateral blank. In this operation, the blanks are never made exact ; 
advantages thus secared will be apparent to practical millers | they may run heavy or light on the edge which forms the 
and millwrighte. | eye, one side being thick and the other side thin. One end 

The improvement consic** in the arrangement of the step may be hotter than the other and therefore spread more when 
in the top of a vertically-adjustable tube or other sliding the pressure comes on it, so that when bent it necessitates 
support, provided with vertical guides, and working through | more labor with the hammer. 
guide plates, to insure the vertical position and to prevent/ Another method is to forge the blanks. There is also an- 
rattling ; the said support being mounted on a rod rising other way—“ rolling them”—which has been patented. In 
ap from the bridge-tree and jointed to it, so that the joint | this method the bars are welded into such a shape that when 
may compensate for the curve described by it, due to the one two pieces are cut or sawed off they form the ax blank. In 
end of the bridge-tree being fixed and the other swinging this method two welds are required, and the fiber runs 
around the fixed point, and the 
step may be raised in a right 
line. 

Figs. 1 and 2 are, respectively, 
a side elevation and a section, by 
reference to which all the parts 
of this simple and excellent de- 
vice may be readily understood. 

A represents the husk-frame to 
which the bridge-tree, B, is piv- 
oted in the usua] manner; the 
end, opposite the pivoted end, be- 
ing raised or lowered by the ad- 
justing screw, C, as hitherto ; but 
instead of placing the step on 
these bridge-trees, as has hither- 
to been practiced, the bridge- 
tree, B, is placed lower down 
than in the old method, and the 
step support, D, itself supported 
from the bridge-tree by the rod, 
F, is provided, as shown in the 
engravings. 

The rod, F, is pivoted to the 
bridge-tree, as shown in the en- 












to it ; so must the mechanic plan all his arrangements, from 
the smallest machine to the most stupendous engine, to har. 
monize with the laws of matter. 

In whatever movement that is attempted in the animal con. 
struction, there is a concentration of forces directed through 
appropriate apparatus sufficient for the intended result. The 
nature of the force, its amount, and the magnitude of the re. 
sult have such a relation to *each other, and vary so much in 
different animals, that the instruments, by which the force is 
made effective, are necessarily varied in form and complexity. 
In all their relations to the end, however, they are perfect. 

When man attempts to construct a boat—which we will in- 
troduce as an example of adapting means to the end—and 
thie boat is to be driven by forces developed within itself ; and 
if along with capacity for freight he wishes to insure great 
speed, he experiments on various forms of hulls and kinds of 
propellers. Every line from cutwater to sternpost is duly 
considered. The parting of the water at the bow, and the 
closing at the stern, with all the varieties of displacement at 
different speeds, enter into the in- 
vestigation. Calculations, run- 
ning from the tub-shaped argosies 
of olden time down to the sharp 
models of the present day, are 
made with the greatest seeming 
accuracy. Paddle wheels and sub- 
merged propellers are next con- 
sidered ; and all the science of the 
scholar, and experience of the 
practical boatman, are brought to 
aidin the choice, and to determine 
the form. Tables of experiments 
are examined. With certain mod- 
els results have been obtained, 
varying with the propeller used. 
Every particular of power, num- 
ber of revolutions, weight carried, 
conditicns of temperature, wind, 
and water, are noticed, and data 
obtained, it is supposed, that will 
warrant the construction of an- 











gravings, and engages with the 
broad lateral arms, I, on the in- 
terior of the support, D, the top 
of the. rod, F, being formed into 
a crutch, as shown in Fig. 2. 

The lateral arms, I, Figs. 1 
and 2, extend across to vertical 
guide-plates, K, which being 
pressed against the arms by means of the screws, L, adjust | crosswise of the ax ; while in the method of Mr. Jope there 
the step support so that it shall move in a line exactly per- jews solid poll, only one weld, and the fiber runs lengthwise, as it 
pendicular to the face of the bed-stone, and also prevent rat- 


should in all axes, so that in chopping wood or using the ax, 
tling or clatter.ng against the edges of the plates, G, through the blow comes on the end of the fiber and not on the sides, 
which the step support passes. thus weakening the ax. Moreover the iron can be rolled at 

The step support is preferably made tubular, as represented |a uniform heat, and every blank will be exactly like its 
in the engravings, and the step, E, of any approved con- fellow with each blank cut nearly, or altogether, off to the 
struction, is placed at the top and held by screws, as shown length required. Thus much time and labor will be saved 
in Fig. 2, or in any other suitable manner. in subsequent operations, and the blanks can be rolled out 

It will be seen that perfect truth in the perpendicular ac- nearly at the same cost as ordinary bar iron, the saving in 
tion of the spindle is thus secured. running machinery and in waste of material would seem 

Patented, through the Scientific American Patent Agency, | to render this a valuable improvement. 

february 1,170, by John Russell, of Round Prairie, Missouri.| Patented October 12, 1869, by G. W. Jope and Wm. Bunton, 

See advertisement in another column. Pittsburgh, Pa. 
Sn ae a ep em ee 
Improved Form of Ax Blank, Natural and Artificial Mechanism.* 

This invention consists in rolling a bar of iron into the 
shape of a continuous series of blanks for ax heads, the fiber 
of the iron running lengthwise of the bar and ax head. 

The blanks are formed by a pair of rolls 
provided with a groove or grooves, the con- 
tourof which corresponds to the desired form 
of the ax heads. 

Fig. 2 represents a longitudinal section and 
plan view of the blank of a single-bitted ax 
88 it comes from the rolls, and also a section 
of the blank ready tor the insertion of the bit. 

Fig. 1 is a section of a blank of a double- 
bitted ax as it comes from the rolls, and also 
a section of the blank prepared for the inser- 
tion of the bit. 

A, Fig. 2, represents the poll of the ax and 
B the portions destined to form the eye, and 
C the eye. 

Instead of the thick portion at A, Fig. 2, 
which forms the poll of the finished ax, the 
blank for a double-bitted ax is formed as at A, 
Fig. 1, so that when the two halves are bent 
together forthe insertion of the steel, the junc- 
tion at A holds them in position until the first 
steel is inserted and welded. The junction 
at A being then severed, the second steel is in- 
serted, the first weld holding the parts in p’ace 
during the latter operation. 

The advantages of this method will be readily seen and |» true of an atom in its properties of combination, is true of | 
appreciated by manufacturers of axes. Blanks thus formed | any number of atoms—from the smallest experiment to one 
can be readily bent into the form desired, will draw out more | managed on the most extensive scale. The chemist in his 
readily under the hammer, and are not liable to crack in the laboratory, from his test tube and crucible, can give you the 
eye of the ax. formula for any imaginable quantity. Not so with the ma- 

A common way of forming the blanks, is to take the or-|chinist. His disturbing influences are not the atomic rela- 
dinary sized bar, say 3 x }, or other suitable size, for the kind | tions of the elements of his material. For construction, he 
of ax required, and cut it into lengths of say 7 inches, so that | has to use substances such as nature and art furnish, and ou 
ths pieces to start with are 3 inches wide, 7 inches long, and | ject these to the action of external forces which inemnens rap- 
4 of an inch thick. . | idly with their size and velocity. It is exceedingly difficult 

These pieces are placed in a furnace and heated to nearly a| to estimate the amount of these forces ; and as nature ar. 
welding heat. This heating is very irregular, causing the | ranges the fibers of each plant, and machinery of each ani- 
loss of many pieces in pressing and bending. The pieces are | mal, after a different plan, to mect the forces that are opposed 





In every department of mechanics, working models have 
deceived the inventors. The laws that regulate motion differ 
widely from those that regulate chemical action. That which 
































JOPE'S NEW METHOD OF ROLLING AX BLANKS 


other boat of greater magnitude, 
with the same relative proportions 
from which results may be ex- 
pected, corresponding with the in- 
crease of size. The ‘boat is con- 
structed, and falls far short of the 
anticipation. The proportions be- 
tween the inertia of the water and model boat are not the 
| Same as between the water and the larger vessel ; yet the 
latter is but the magnified counterpart of the former, with 
the disadvantage of available power not being equal to in 
| crease of weight. A small boat may be driven with great 
velocity, without its propellers scarcely making any wake in 
| 





the water, after the manner of insects skipping over the sur- 
| face of pools ; for the resistance of the water is great, com- 
pared with the extent of surface of the moving body applied 
| to it, and the weight to be overcome. A large vessel cannot 
| carry such a proportionate extent of propelling surface, and 
here the calculations founded on the results of a model fail. 
If the amount called for by the enlarged plan were practica- 
ble, that is, if material were light enough, and sufficiently 
strong to carry it out, still there would be a disproportion in 
| results. With the increased resistance of the water that must 
_be rapidly displaced by an immense body urged with great 
| velocity through it, and the water, to which the propeller is 
| applied, being no more resisting for the larger boat tian for 
tae model, a velocity ‘must be given ‘to the 
propeller, to make the inertia of the water, 
on which it strikes, sufficient to overcome the 
resistance of the advance of the boat; and 
this to a degree proportionate to the speed to 
be attained. It will be seen at this view, that 
difficulties are to be encountered. that make 
experiments on boat-models of less import- 
ance than is generally supposed. Although 
large steamers have made greater speed than 
small, the rate is far from being in direct pro- 
portion to size and power of engine. A very 
small boat, one that can be carried on a two- 
horse wagon—engine, boilers, and all—will 
easily make eight miles an hour. The Great 
Eastern cannot make three times that speed. 
Until the whole moving apparatus of one of 
these large vessels bears the same relation to 
its weight, and submerged size and power, 
that the tail and muscles do to the swiftest 
fish, rapid movements through the water by 
boats must be an imperfect attempt to rival 
the machinery of nature.—Beecher’s Magazine. 
——- «00> 
A Lonpon chemist—Dr. Andrews—has an- 
nounced a discovery which, if confirmed, is of the first im- 
portance, namely, that the gaseous and liquid state of matter 
are continuous. His experiments have chiefly been made 
upon carbonic acid, confined in fine glass tubes, and subjected 
to various pressures up to that of 110 atmospheres ; they show 
that from carbonic acid as a perfect gas, to carbonic acid as a 
perfect liquid, the transition may be accomplished as a con- 
tinuous process, and that the gas and liquid are only distinct 
stages of a long series of continuous physical changes. 
——cq3“8e— 
Razor Pastz.—Take putty powder 1 oz., oxalic acid } 02., 
and honey enough to mix with these so as to make a stiff 
paste. Apply it to the strop, and wrap the remainder in tin foil. 
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PROPOSED SALE OF THE YOSEMITE VALLEY. 








The proposition. to sell a portion of the Yosemite valley to 
certain persons, as pre-emptors of the land, is again before 
Congress, and has been reported upon favorably by the com- 
mittee appointed to consider the subject. As this valley be- 
longs to the people of the United States, the question appears 
to be between two squatters and all the rest of the inhabit- 
ants as to who shall finally obtain control of the grandest 
scenery on the face of the earth. It is a matter of so much 
importance that we think proper to devote some atteation to 
it, for the sake of entering an earnest protest against any sale 
or cession of the territory to private speculators. 

The valley of Yosemite was discovered in 1851, by a party 
of white men hunting for stock which the Indians had stolen. 
They recovered a portion of the stolen property, and returned 
with marvelous accounts of the extraordinary scenery of the 
new region which they had found about midway between the 
summit and the base of the Sierra Nevada mountains. Not- 
withstanding the enticing character of these accounts very 
few persons ventured into the valley, on account of the diffi- 
culty of access, and the distance from any base of supplies. 

Mr. Hutchings, one of the present claimants was one of the 
first to explore the place, and, in 1859, J. C. Lamon moved into 
the valley and settled on the land now claimed by him. Ac- 
cording to all accounts Mr. Lamon appears to be a bona fide 
settler, entitled to compensation in case of removal. He has 
resided on his claim for more than ten years, and has been 
engaged in setting out fruit trees and raising vegetables, but 
has never kept an hotel or house of entertainment. 

On the 13th of June, 1864, Congress passed a law by which 
the United States gave to the State of California the Yose- 
mite Valley and the land within one mile of the walls thereof, 
and the Mariposa Grove of Big Trees, to be held in trust for- 
ever’ as a pleasure resort for the people of the United States. 
The State of California accepted the trust in the spirit in 
which it was given, and at once appointed Commissioners to 
make surveys and lay out suitable roads for the accommoda- 
tion of visitors. Two of the Commissioners are well known 
in the East—they are Professor J. D. Whitney, the eminent 
geologist, and Mr. Frederick Law Olmsted, of the Central 
and Prospect Parks. These gentlemen made elaborate reports 
to the Legislature as to the work to be done and the proper 
way to begin it. Galen Clark, who lives near the valley, was 
appointed its guardian by the Commissioners, and all expenses 
were paid by the State. In 1864, while the bill ceding the 
valley to California was pending, Mr. Hutchings bought out 
some parties who had built rude huts, and has since put up a 
frame hotel, with accommodations for thirty guests. His 
claim is situated about half way up the valley, and extending 
entirely across it. The Commissioners tried to compromise 
with these claimants by giving them leases of the premises 
for ten years at a merely nominal rent. The offer was rejected, 
and suits of ejectment were commenced, but they have never 
been pushed to final judgment, as the parties were anxious to 
procure legislative interference. The whole question finally 
came before the California Legislature, and that body, in the 
most unaccountable manner, passed an act giving each claim- 
ant one hundred and sixty acres of land in the valley,: pro- 
viding the Congress of the United States would give its as- 
sent—such assent being necessary to a clear title. The Gov- 
ernor of the State, to his credit be it said, vetoed the bill, but 
the Legislature, renowned in the history of the State for its 
venality, re-enacted it over his veto ; and in this manner the 
claimants find their way to Washington, and a desperate 





struggle will be made to confirm the spoliation so disreputa- 
bly begun in tho West. 

The land was first surveyed in pursuance of the act ceding 
it to the State. No portion of it was ever declared open to pre- 
emption ; all that the Government promises to squatters is, 
that, in case the land comes into market, actual settlers shall 
have the first claim to buy it. This land never was in the 
market, and it was never intended te sell any portion of it. 

There is no doubt that Mr. Lamon, who went to the valley 
and tilled the soil as an actual settler, is entitled to compen- 
sation. All heat one time asked was $12,000, and $8,000 more 
would satisfy the claims of the other parties. 

It would be infinitely better to pay the $20,000 and eject 
these persons than to give them the best portions of the val- 
ley, and thus open it to the entrarce of the worst class of 
speculators, gamblers, and disreputable characters. What 
would the inhabitants of Europe say if the valley of Cha- 
mouni were offered for sale, or if the Zermatt and Monte Rosa 
were in the market? Doubtless the same that must be said 
of us if we permit the Yosemite to pass into private hands. 

The Yosemite valley is said to afford the finest scenery 
known to man, It is only accessible at the Jower end by two 
trails that abruptly descend 2,000 feet. The walls for six miles 
are nearly vertical, and in some places area mile in hight, 
and are composed of pure white granite. But the crowning 
glory of the place is the Yosemite Fall, which in three leaps 
falls 2,634 feet. 
pare with this. Other falls are, the Bridal Veil, 940 feet ; 
Vernal, 350 feet; Nevada, 700 feet; and Royal Arch Fall, 
1,800 feet. The valley is only a mile and a half wide at the 
broadest part, and in most places is less than half a mile. This 
adds tothe apparent hight of the perpendicular walls on either 
side. If private individuals were to obtain control of all these 
wonders, the inconvenience to the public, and the impositions 


1°31to which all travelers would be subjected, would be insup- 


portable. 

The original law of Congress granting the valley to the 
people of the United States as a pleasure ground for their 
use forever, was one of the most enlightened acts of legisla- 
tion on record, and it would be better to stand by the original 
bill. If the State of California is weary of the trust, then let 
Commissioners be appointed by Congress, to whom shall be 
confided the important responsibility ; under no circumstances 
and on no pretense, ought the property to pass into private 
hands. 

a 
CO-OPERATION AMONG INVENTORS. 


We have recently had suggested to us by sanguine corres- 
pondents, that a grand codperative scheme among inventors 
to establish a central bureau or college of invention would be 
of great public benefit. This institution would, according to 
the plan proposed, receive its endowment from contributions 
of inventors to furnish a building and apparatus, and remu- 
nerate a paid court of experts to test and decide upon the 
merits of inventions. 

This scheme might perhaps seem at first sight to have 
some merit. It has, however, the great drawback that it is 
wholly impracticable. 

The inducement relied upon to obtain contributions, is a 
future personal benefit to the contributor, This would not be 
sufficient unless the donor were guarateed, or supposed him- 
self to be guaranteed the promised benefit. At best, the 
benefit would be contingent upon his making an invention 
of such doubtful value that he himself could not decide upon 
its merits ; or that those engaged in the business or depart 
ment of industry in which the improvement is proposed and 
to whom he can have access, are unabletodecide. An inven- 
tion, the value of which is so doubtful as this, can be safely 
said to have no value. 

But supposing that every invention may possess more or 
less merit, and that each inventor could be guaranteed that 
upon sending a model or drawings and specifications to the 
“ Inventors’ Codperative Central Bureau,” an examination 
would be duly made, and a report with reasons for the deci- 
sion arrived at duly forwarded to him ; how few would accept 
such a decision as final, provided it was adverse? 

In our own practice as Patent Solicitors, we often meet with 
men who, when we pronounce their devices neither new nor 
useful, are offended and straightway make application to some 
one less scrupulous, who encourages them to proceed, takes 
his fee, and does not get them a patent ; or, if they get a pat- 
ent, it is done by so cutting down claims as to render the pat- 
ent not worth the paper upon which it is printed. 

Commissioner Fisher, in his last report, says most truly, 
that inventors “are lacking in legal knowledge. They de- 
sire a cheap solicitor, and do not know how to choose a good 
one. They are pleased with the parchment and the seal, and 
are not themselves able to judge of the value or scope of the 
grant.” Thus they fall into the hands of sharks, who, as 
Commissioner Fisher again says most forcibly, “are more de- 
sirous of obtaining a patent of any kind than one which will 
be of any value to their clients.” 

One of our correspondents has anticipated such an emergen- 
cy, and suggests a higher court of experts, to whom avpeals can 
be made, and whose judgment shall be final. But alas for 
the weakness of human judgment! Those not satisfied by 
the decision of an inferior court would not be any more satis- 
fied with the opinion of the court of appeal, provided it should 
also decide adversely ; and so discontent and murmuring 


would arise, and instead of the anticipated codperation there 
would be breaking up into factions, each of which in its en- 
deavor to g.t control of the institution would not hesitate to 
pull down a stone from its walls, until final rain would wind 
up the entire concern. Moreover, this method of testing in- 





ventions would be, in the average, far more expensive than 


There is no water-fall in the world to com- |’ 


for each inventor to test his own invention in connection with 
those qualified to pass upon its merits; and it would be 
attended with such delays and annoyances as would render 
it at once and permanently unpopular. 

The only way in which money can be obtained for a benev- 
olent object without compromising success is as a free gift, 
with no contingent personal advantage pledged to the donor ; 
aod in most cases it is better that even all control over funds 
thus donated should pass from the givers and become vested 
in responsible trustees. In this way colleges and universities 
are endowed, and the great difference between such gifts and 
those by which the funds for the Inventors’ Bureau are pro- 
posed to be obtained, is that they are free gifts for the good 
of others, not gifts contingent on some personal good to be 
subsequently received. 

But while we deem this scheme of codperation as utterly 
impracticable, thers is a way in which inventors and mechan- 
ics may codperate with universal benefit. Thie scheme is set 
forth in an article on page 345, Vol. XIX., in which we advo- 
cated the establishment of a national collection of new in- 
ventions, to be placed on view so that all who wish may ex- 
amine and inform himself upon any point by the payment of 
asmall fee. Such an institution would be of present and 
permanent value, and it might easily be established by a 
properly organized association of inventors. 


8 eg eR 
THE USE OF SALT IN AGRICULTURE. 


Whether common salt is of any value to plants, is still a 
mooted question, and one that finds advocates on both sides. 
The luxuriant growth of marsh meadow grass is taken as a 
proof that salt water must be favorable, and farmers attempt 
to imitate this state of things by putting salt on the grass 
without reflecting that all other conditions are omitted in the 
experiment. They are generally astonished to find that the 
grass is killed, instead of being promoted in its growth. It 
is a remarkable fact,that this same salt marsh grass,on analy- 
sis, is found to contain very little soda, but to have its full 
complement of potash. This would seem to indicate that it 
had grown in spite of the salt, rather than in consequence of 
it. According to some recent researches, made in France, pot- 
ash is a hundred times more valuable to plants than soda, 
It is true, that small quantities of soda have been found in 
plants, but, generally,under circumstances that seem to point 
to its accidental rather than essential presence. Direct ex- 
periments have shown that salt is injurious to tobacco and to 
the sugar beet. An examination of the plants growing near 
salt springs and salt marshes, shows that the vegetation is 
of a limited and peculiar character. All of these observations 
point to the conclusion, that the direct use of salt, as an arti- 
ficial fertilizer, is only applicable to such plants as grow on 
the sea shore, or near salt springs, and not at all to the usual 
grass and cereals of our farms. The whole system of manur- 
ing farms is based upon the principle to restore to the soil 
the constituents that are removed by the crops. As the crops 
carry away no soda, it follows that none is necessary to their 
growth. There is another objection to the use of common 
salt, and that is the chlorine contained in it. This element 
is decidedly injurious, as has been shown by the experiments 





of Wolfand others. Public opinion in Germany has set so 
strongly against the use of salt, that, in the famous mines of 
Stasefurt, where vast quantities of artificial fertilizers are 
manufactured, the exclusion of chloride of sodium, or common 
salt, is now considered necessary, and the value of a manure 
is made to depend upon its percentage of potash. 

We have been led to make these observations after perusal 
of an able lectare on “Salt and its uses in Agriculture,” by 
Professor Gossmann, of the Mass. Agricultural College. Dr. 
Gossmann concludes his remarks as follows: “The safest 
and cheapest way of supplying salt to your farm lands, if at 
all desirable, is to fved it to your live stock, for natural chan- 
nels of distribution are always the best.” 

~~. & eo 
SOMETHING ABOUT GASES. 


The most attenuated condition of matter known to man is 
that of a gas. It is true that there is supposed to exist a 
kind of matter ‘pervading not only all the inter-planetary 
regions, but the inter-molecular spaces of all bodies, whether 
solid, liquid, or gaseous. The name given to this hypotheti- 
cal state of matter is ether, and if its existence be granted, 
its tenuity isso great that it has no sensible weight. Its 
existence is only a matter of inference. 

The satisfactory manner in which the hypothesis of the 
existence of such an ether accounts forthe transmission of 
light and heat, has led to its very general adoption in 
modern works on physics; and there seems nothing improb- 
able in the idea that there may be states of matter, the densi- 
ty of which, when compared to the lightest of known gases 
—hydrogen—should be even less than that of hydrogen, as 
compared with mercury, the heaviest flaid known to exist at 
ordinary temperatures. 

Admitting this, does not, however, relieve us from the con- 
sideration of other difficulties pertaining to the hypothesis of 
an etherial inter-planetary medium. If such a medium ex- 
ists, and if, as has been surmised, this medium be simply or- 
dinary matter attenuated to such a degree as we have 
above described, it must possess the same physical properties 
as belong to gases. 

Such inquiries are, however, speculative, and the object of 
the present article being to discuss in a popular manner some 
of the leading physical characteristics of gaseous bodies, we 
will turn our atteniion from ‘hypotheses to demonstrated 
facts. 

Gaseous bodies were formerly supposed to be of two kinds, 
permanently elastic gases and vapors, or such as were re- 





ducible, like steam, to the liquid form, by the loss of heat 
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and the increase of pressure. Professor Faraday, however 


Srientific American. 


These three fundamental elements are therefore the basis 


in a series of magnificent experiments, proved that such a|of all mechanical movements, that is, combinations to pro- 
distinction had no foundation whatever. He not only lique-| duce certain movements of parts of machines. There are 


fied but solidified many gases that had been deemed perma- 
nently elastic, and these experiments have been repeated and 
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already a great number of these in use, and a still larger 
number which have never been much used, but there is little 


extended by other investigators, until the bel ef now obtains | doubt that there are a great many more which are possible. 
that no particular state, whether solid, liquid, or gaseous, is | The search for these gives rise to some of the most beautiful 


specific to any kind of matter, and that these states depend 
solely on the relations of the molecules of bodies to heat. 

The converse of these experiments, that is, the changing 
of solids and liquids to a gaseous state, has been performed 
with nearly every known solid or liquid, and the colors 
which these gases impart to the blow-pipe flame, and the 
colors and positions of the peculiar lines or bars, formed by 
passing the light of such colored flames through a prism, 
and throwing the beam of refracted light upon a screen, have 
been found to indicate the nature of different substances 
with the utmost delicacy. This method of determining the 
presence of substances by the examination of the effect 
which the presence of their vapors produces upon the light 
emitted by burning alcohol, gas, solar light, etc., is called 
spectrum analysis; and the instrument employed in making 
such researches is called the spectroscope. 

An entirely new department of chemistry has grown out 
of the extension of the use of the spectroscope to the exam- 
inetion of the light emitted by the heavenly bodies, and 
such examinations have led to the belief that the elementary 
substances as we know them by close examination in the 
chemica! laboratory, are distributed throughout the universe. 

One of the most prominent physical characteristics of 
gases, is their great elasticity. It is this property upon 
which the usefulness of steam asa motive power in a very 
great measure depends. In fact, gases and non-viscous 
liquids are the only perfectly elastic bodies. 

The theory of the elasticity of gases is comprised in what 
is known as Mariotte’s Law, which is “that in an elastic 
fluid subjected to compression, and kept at a constant tem- 
perature, the product of the pressure and the volume isa 
constant quantity ;” or, in other words, the volume is in- 
versely proportional to the pressure. This law does not, 
however, hold good for all pressures, nor for all gases. In 
those most difficult to liquefy, as oxygen, nitrogen, or their 
mixture in atmospheric air, etc., the law holds good, but in 
such gases as chlorine, steam, and others that can be lique- 
fied ander such pressure as can be practically brought to 
bear upon them, departures from the law are observable, in- 
creasing as the gases approach liquefaction. Such variations 
are, however, of little practical importance, and the law as 
enunciated is sufficient for all ordinary purposes of compu- 
tation. 

Another prominent characteristic ef gaseous bodies is their 
effinity for water. Water absorbs all gases to a greater or 
less degree. The colder the water and the greater the press. 
ure the more gas will be absorbed, and vice versa; but the 
volumes of different gases which water and other liquids 
will absorb, vary greatly. Gases are also absorbable by 
solids to a large extent, wood charcoal and animal charcoal 
being some of the most powerful solid absorbents. 

But perhaps the most remarkable property of gases is that 
which gives rise to what is called diffusion. The heaviest 
gases when placed in contact with the lightest, do not remain 
separate like oil and water, but mingle and diffuse each 
through the other in defiance of gravity. This even takes 
plac> when the gases are separated by a porous diaphragm. 
Acommon experiment, illustrating this truth, is to filla 
glacs jar with carbonic acid and invert over ita jar filled 
with hydrogen, which is twenty-two times lighter than car- 
bonic acid. Ina very short time equal quantities of both 
gases will be found in each jar. This has led to the enuncia- 
tion of the,law that every gas comports itself toward every 
other gas as though it werea vacuum. Thus the presence of 
dry air in a vessel does not prevent, though it will somewhat 
retard the entrance of any other gas. As much of the latter 
will enter with the air present as would be the case if the 
air were exhausted. 

Regnault was the first to prove that although the expan- 
sion of each gas is nearly equal for equal increments of heat 
when rising from different temperatures, all gases do not ex- 
pand alike fora given increase of heat. We have said the 
expansion of each gas is nearly equal for equal increments 
of heat. For practical purposes this expansion may be con- 
sidered as absoluiely equal, as the differences are but slight, 
and only determinable by accurate experiment. The most 
important application of this law of expansion, is made in 
the steam engine, when steam is used expansively. 

The distinctioa between vapors and gases has been, as we 
have said, virtually abandoned; but the term vapor is still 
commonly applied to such gases as are most readily reduced 
to the liquid state. Though it may seem to some an innova- 
tion to talk of steam as a gas, yet it is a gas, possessing the 

.physical characteristics of all other gases, and must be con- 
sidered as such to attain a perfect comprehension of its action 
as a motive power. 
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NEW MECHANICAL MOVEMENTS, 


Perhaps no department of study is more improving to the 
inventive faculty than the study of mechanical movements— 
those minor machines which, combined, produce the various 
motions to be found in complicated machinery. 

The mechanical powers, as they are called—i.c., the lever, 
the inclined plane, the wedge, the screw, the wheel and axle, 
and the flexible band or rope—may properly be reduced to 
three—the lever, the inclined plane, and the band. For the 
wedge and screw are only modifications of the inclined plane, 
while the wheel and axle is a modification of the lever. 











mechanical problems, as well as some of the most difficult. 
The solution of one of these was given on page 872, Vol. 
XVIII. 

We propose now to enunciate a few such problems upon 
which our inventors may try their skill, premising that, as 
in the higher mathematics, the solution of a problem demon- 
strates its impossibility if it be impossible ; so, if it can be 
satisfactorily shown that the problems here given are any of 
them impossible, that shall be considered as a proper solu- 
tion. 

ProBLEM 1.—Required to convert the rotary motion of a 
pulley into a horizontal intermittent rectilinear motion, first 
in one direction and then in the opposite direction, without 
the use of a pitman, pulley, toothed wheel, cam, cam groove 
in a pulley, or a flexible band, the first rotary motion to be 
constant and uniform. In other words, let it be required to 
move a piece of metal, wood, or other material, to a certain 
point where it shall pause, and then again move on a certain 
distance and again pause, and so on successively as far as de- 
sired, when it shall return to the point from which it origi- 
nally started in the same intermittent manner and under the 
conditions above specified. 

PROBLEM 2.—Required to produce a variable rotary mo- 
tion in a shaft driven directly by a belt from a pulley having 
a uniform constant rotary motion, without the use of any- 
thing but the one belt and the two pulleys ; no cone pulleys 
or their equivalent to be allowed. All the motions to be con- 
tinuous and in the same direction. 

ProsBLEM 8.—From a reciprocating body to communicate 
reciprocation to another body, so that the second sha!l make 
four reciprocating movements for every reciprocation of the 
first ; the motions of these bodies to be in lines parallel to 
each other, and the pieces to be connected by only three mov- 
ing parts, which parts shall be neither wheels nor pulleys ot 
any kind, and no inclined planes, cams, belts, or flexible cords, 
cranks, or bell cranks, to be allowed, and no radial motion 
from a fixed center in any piece employed. 

This wil) do for the present. Some of these problems are, 
perhaps, too difficult for a beginning, but they are all capable 
of solution. It is not at all improbable that the effort to solve 
them will lead to some useful inventions. The author of 
them made two useful applications of ideas suggested while 
attempting their solution. 

The solutions offered may be given in simple diagrams ac- 
companied with such description as may be necessary. 
——_ & &__—_——_ 

PROPOSED PLAN FOR PUBLISHING PATENT OFFICE 
SPECIFICATIONS AND DRAWINGS. 


The speech of Mr. Jenckes, of Rhode Island, in the House 
of Representatives, on the 9th inst., in support of the House 
joint resolution providing for the publication of the specifica- 
tions and drawings of the Patent Office, and the subsequent 
debate wpon the subject, has placed the salient features of 
the plan in such a light that the public generally may com 
prehend its advantages. 

It is proposed to abandon the publication and distribution 
of the annual reports as they are now published, and instead 
to place in the capital of every State, and in every city where 
a circuit Court of the United States is held, if it be not held 
in the capital, a complete record of the transactions of the 
Patent Office; the specifications in full and the drawings in 
full. Then the inventor has simply to take rail or boat, and 
visit the capital of his State, and he will have the same 
means of investigating what are the inventions of the coun- 
try as if he came to Washington in person. 

It is also proposed to furnish an equally perfect record to 
each public library in any part of the United States, which 
shall pay for its uniform binding and its transportation to 
the locality where the library is situated. 

It is further intended to make this distribution weekly, so 
that the latest information relative to patents may be accessi- 
ble to the entire country. 

The disadvantages of the present system are great. 1 It is 
confessedly expensive, incomplete, inaccurate, and inadequate 
to meet the needs of inventors. 

The advantages of the new system are as obvious as the 
disadvantages of the old. The distribution being not a 
matter of favor, as now, the filed drawings and specifications 
will form a complete as well as an accurate and reliable 
record. Under the present system the distribution is very 
imperfect, so much so that complete sets of the reports since 
their publication in 1844, are rare outside of Government 
Departments, though not so much £0 as to justify Mr. Banks’ 
statement in the debate referred to. Mr. Banks said that “Of 
all the million volumes that have been distributed, I do not 
believe that there is within the United States in the hands 
of any private citizen, unless he have some special Govern- 
ment advantages, a complete set of this encyclopedia of in- 
ventions. The chairman of the Committee on Printing tells 
me that there is not in the Patent Office itself, nor in the 
Library of Congress even, a complete set; and Ido not be- 
lieve that such a sect exists in any one of the one hundred 
and four principal public libraries of the United States, 
which contain ten thousand volumes and upward. Now 

what a senseless practice is the distribution of this work, at 
a cost of $235,000 a year, when the value of it is greatly im- 
paired by the manner in which it is distributed.” 





We have a complete set of these reports, and they are of 
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great service to us. They are constantly sought by large 
numbers of persons interested, who daily visit our office to 
cousult them. It is true, however, that only complete sets 
are of much assistance, and that the drawings are often so 
defective in their lettering as to mislead ; and they are alto 
gether too meager to give such information as will forma 
basis for accurate judgment. 

It is claimed that the new system will decrease the ex- 
penses of the Patent Office for printing $100,000 per annum, 
and it will also reduce the expenses of those who now have 
to go to Washington to pursue their investigations by requir- 
ing them only to journey a short distance to obtain the neces- 
sary information. 

It is thought this plan would increase the confidence of 
capitalists and make them more ready to invest in really new 
and useful inventions, as they would easily be able to verify 
the value of an invention, so far as novelty is an element of 
value. 

By means of|the ar: of photo-lithography the drawings can 
be reproduced of half the present regulation size at an osti- 
mated coat of one dollar and fifty cents per hundred, and al- 
though the bill, in its present form, provides only for the 
publication of specifications and drawings after the publica- 
tion of the report of 1868, it is estimated that all the drawings 
and specifications issued prior to 1870 might be reproduced 
is 800 volumes at a cost of $200,000. 

Mr. Jenckes performed an act of injustice in l.is speech 
toward honest and honorable patent solicitors, in making no 
distinction between them and such as do not identify them- 
selves with the interests of their clients. No one knows bet- 
ter than Mr. Jenckes that this is unjust, and it is probable 
that his zeal in the support of his measure, betrayed him into 
an unguarded expression. 

We heartily advocate the passage of this resolution ; but 
we would have the plan extended to the publication of the 
specifications and drawings of all the patents which have 
been issued up to the present date ; and it ought also to be 
amended soas to admit of the purchase at cost by such 
parties as are willing to pay for it in advance of publication. 
Many copies could thus be sold without increasing the cost 
to the Government, and a much wider circulation be given 
to them. 





om 
CONGRESS EXTENDING PATENTS, 


In the House of Representatives on Friday, March 11, the 
following measures concerning patents were enacted : 

Reports were made from the Committee on Patents by Mr. 
Jenckes adversely on the following applications: 

For extension of patents of J. Carhart, of New York, and 
of Charles A. Pitcher, for the manufacture of brooms. 

Bills were reported from the same committee allowing ap- 
plications for the extension of patents as follows : 

By Mr. Jenckes—Patent of Walter Hunt for the manufac- 
ture of paper collars. Passed. 

By Mr. Calkin—Patent of Timothy D. Jackson for improved 
annunciator or bell-telegraph for hotels, etc. Passed. 

By Mr. Myers—Patent of Thomas Thompson for improved 
machine for folding paper. Passed. 

Also, patent of William Montstown for improvement in re- 
volving fire-arms. Passed. 

Also, pateat of John Edgar for self-regulating wind wheels. 
Passed. 

Also, patent of Tobias J. Kindleberger for improvement in 
cider mills. Passed. 

By Mr. Calkin—Patent of John Young for improved wash- 
ing and wringing machine. Passed. 

By Mr. Johnson—Patent of Jonathan Haines, for harvester 
or header. 

After discussion by Messrs. Johnson and Cullom in support 
of the bill, and by Mr. Tanner in opposition to it, the bill was 
passed. 

By Mr. Jenckes—Patent of Augustus R. Moen for improve- 
ment in the construction of basement, cellar, conduit, and 
other like walls, so as to render them impervious to water. 
Passed. 

Also, patent of Robert Burns Goodyear for improvement in 
power looms. 

Pending its consideration the morning hour expired, and 
the bill went over to the morning hour next Friday. 

If this kind of special legislation by Congress is to con- 
tinue, the statues relating to extension of patents might as 
well be repealed. Of what use 1s it to absorb the time of the 
Commissioner, who knows what he is about, in the examina- 
tion of applications for extension, when a successful appeal 
from his decision can be made to Congress through the aid of 
expert lobbymen, thus practically taking the power of grant- 
ing or refusing extensions out of the Commissioner’s hands? 
We have always opposed this sort of legislation. 


—_____ o> 
To CLEAN PaInt.—There is a very simple method to clean 
paint that has become dirty, and, if our housewives should 
adopt it, it would save them a great deal of trouble. Provide 
a plate with some of the best whiting to be had, and have 
teady some clean warm water and a piece of flannel, which 
dip into the water and squeeze nearly dry ; then take as much 
whiting as will adhere to it, apply it tothe painted surface, 
when a little rubbing will instantly remove any dirt or 
grease. After which wash the part well with clean water, 
rubbing it dry with a soft chamois. Paint thus cleaned looks 
as well as when first laid on, without any injury to the most 
delicate colors. It is far better than using soap, and does not 
require more than half the time and labor. 
Se 
PIcTURE frames or frames for loooking-glasses may be 
easily coated with bronze by a thin plate of liquid quartz 





upon which a fine bronze powder is dusted. 
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Scientific American. 
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APPLICATIONS FOR EXTENSION OF PATENTS. 








CasE FOR SEWING MACHINES.—Wilham O. Grover, of Boston, Mass., has 
applied for an extension of the above patent. Day of hearing May il 
1870. 

MAKING MOLDS FoR CasTINGs.—Robert Jobson, of Wordsley, England, 
has applied for an extension of the above patent. Day of hearing May 11, 
1870. 

OPERATING STEAM STAMPs.—Adelia E. Ball and Edwin P. Ball, of Chico- 
pee, Mass., administrators of William Ball, deceased, have petitioned for 
an extension of the above patent. Day of hearing May 11, 1870. 

ReaPING MACHINZ.—William C. Martin, administrator of Jacob J. Mann, 
deceased, and Henry F. Mann, cf Pittsburgh, Pa., have petitioned for the 
extension of the above patent. Day of hearing May 18, 1870. 


Natt Macutne.—Daniel Dodge, Keeseville, N. Y., has applied for an ex- 
tension of the above patent. Day of hearing May 18, 1870. 

REGISTERS AND VENTILATORS.—Edward A. Tuttle, of Brooklyn, N. Y., 
has petitioned for an extension of the above patent. Day of hearing May 
25, 1870. 
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CORRESEOED ERTS WhO expect to receive answers to thew letiers Must, in 
ali cases, ir names. We have a right to know those who seek in- 
formation from us: besides, as some ppens, we may prefer to ad- 
dress correspondents by mail. 
SPECIAL NOTE.—This column is designed for the general interest ana in- 
struction of our readers, not for Tm replies to questions of a purely 
sonal nature. will publish such inquiries, however, 
qprcumets at $1°00 a line, under the head of “Bust 
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H. B., of Ky.—You are right in attributing the cracks in your 
boiler to unequal expansion, and also inthe opinion that the boiler is 
unsafe, You do not say where the feed-water is admitted, but judging 
from your description we infer that it is at the bottom. If so,it is wrong. 
It ought te be carried in ata point opposite the middle of the upright 

The water space between the inside and outside shells of the fire- 

box is too contracted. Instead of five eighths of an inch space between 

these shells there should be three inches. You can alter the boiler to 
correct this error by taking out some of the flues, but of course you will 
thereby reduce your heating surface. 


F, W. of N. ¥.—There would have been no danger of explo- 
sion in the boiler of your steam heater if the water had gradually blown 
out of it under a pressure of 6 Ibs. to the square inch; but 1t would under 
such circumstances be liable to injury from overheating, and so become 
weakened, and incapable of withstanding even that low pressure. You 
should be careful to regulate the draft so as not to get up more pressure 
than that of the head which supplies the feed water. 


C. B., of Ky.—To find the area of induction pipe to steam en- 
gine cylinders, multiply the speed of piston in feet per minute by the 
square of the diameter of the cylinder in inches. Two one-hundredths 
of this product muliiplied by 170, gives the area of cross section of the 
induction pipe in equare inches. To find the inside diameter, divide the 
area of cross section by the decimal 07854, and extract the square roo 
of the quotient. 

J. G. B., of Miss—Variations in the temperature of the 
human body are strong indications of disease, either local or general. In 
a state of health the human body keeps about the same temperatnre 
under all circumstances. Even whena person feels very warm from 
violent exercise, the thermometer shows little change in the tempera- 
ture of the blood, unless the functions of the body are disturbed. 


8. C., of N. H.—We have investigated the matter of engines 
made with cylinders curved in the line of the bore, and find that to prop- 
erly elucidate the subject it would be necessary to make engravings. 
The subject is not of sufficient importance to justify this. We understand 
the cylinders are bored by a tool sliding on curved ways, and driven by 

= means of shafts with universal joints. 

R. S., of Conn.—You will have no difficulty in keeping swans, 
if you have a small piece of water for them toswimin. Their food is the 
game as that of geese. They prefer to build their nests on a small secluded 
island, and such an island if it does not exist naturally is generally pro- 
vided, and a small house for the young erected thereon. 

W. R. B., of Ind.—There is no gas with which you could safe- 
ly mingle a mixture of air and the vapor of gasoline to increase the 
light, unless, perhaps, it might be hydrogen. It has been claimed that 
hydrogen with gasoline vapor is better than air, but we have some 
doubts about it. 

R. S., of Tenn.—Gallic acid and tannic acid are extracted 
from nut galls, barks,etc. They are very Snearly alike in composition. 
Tannic acid is the principle contained in barks which acts upon the gela- 
tin of raw hides to convert them into leather. 

H. & G., of Paa—We have already expressed our doubts of 
thesafety of high pressure steam heating pipes, in contact with wood, 
and our belief in the safety of low steam pipes. We refer you to 
discussions on this subject in our last volume. 

C. Q. E., of Wis.—You are right. There is nearly always 
a difference in the‘price of gold and silver coin in favor of the gold. That 
is, a ten-dollar greenback .will buy, more nearly ten_silver dollars than 
ten dollars in gold. 

W. J. Lobach, of Ky., and others.—We republished the recipe 
for recutting files by acids just as we found it recorded. We know noth- 
ing about it that we have not already given, and we do not believe in its 
efficacy. 

T. D., of N. ¥.—The drawing of the steam hammer you send 
us is not clear, and as we are unacquainted; with the device, we cannot 


flues. 


explain it. 

H. G., of Minn.—The blistering of the silver coating in the 
process of electro-plating, probably results from too great power of 
battery. 

D. J. W., Jr., of 8. C.—The best thing “to prevent guns from 
rusting is olive oil. Itis well to stop the muazle witha cork, or wooden 
plug. 

J. G. W., of Ind.—The discovery you have made is not new. 
We are unable to say who made the same observation first. 

R. T., of Texas—There are probably twenty processes for pre- 
serving meat in use; to which do you refer? 

C. G. F., of Texas.—We shall be glad to hear from you on the 
subject of “ Wooden Railroads.” 

W. H. G., ot N. J—The crystals you send are garnets of an 
inferior kind, and of no value. 

T. F. M., of Pa—You will find an answer to your query in 
another column. 

J.K.8., of W. Va—The subject of small cotton presses has 


been sufficiently discussed for the present. Your communication con- 
tains‘nothing additional to what we have published. 
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1 he Charge for Insertion under this head is One Dollar a Line. If the Notices 
exceed Four Lines, One Dollar and a Half per line will be charged. 








To ascertain where there will be a demand for new machinery 
or manufacturers’ supplies read Boston Commercial Bulletin’s manufac- 
turing news of the United States. Terms $400 a year. 


1250 Ibs. portable platform scales, $25 ; hay scales, 4-tun, $75. 
Send for free price list, No. 373. Edward F. Jones, Binghamton, N. Y. 


American Boiler Powder.—A safe, sure, and cheap remedy for 
scale. Send for circular to Am. B. P. Co., P. O. Box 315, Pittsburgh, Pa. 
Physicians of every school wanted to engage in an easy and 
lucrative office practice. For particulars, address W.C. Coburn, M.D., 
568 Main st., Buffalo, N. Y. 

Those desiring excellent copies of old daguerreotypes, tintypes, 
or card pictures, can have them made to their satisfaction by sending to 
John A. Whipple, 297 Washington st., cor. Temple Place, Boston, Mass. 


Automatic 10-spindle drill,5,000 to 20,000 holes a day in castors, 
etc. Tin Presses & Dies forcans. Ferracute Machine Works,Bridgeton,N.J. 

A No. 2 Smith’s molding machine for sale—new and in good 
order. 8. Hartshorn, 62 center st., New York. 


Unparalleled opportunity for agents, canvassers, and all oth- 
ers desiring lucrative employment. For circular, address Chas. H. Nye 





& Co., Postoffice Box No. 441, Stamford, Conn. 

Wanted—Machinery for a wagon and furniture factory. Ad- 
dress E. D. Jones, Jefferson, Texas. 

Anew kind of Waltham Watch, for railroad men, has just 
been introduced. It is described in Howard & Co.'s Price List. See ad- 
vertisement on last page. 

A Dickinson Engine Lathe for sale cheap—good as new. Ad- 
dress W.H. C. Dodd, 807 Broad st., Newark, N. J. 

A Master Machinist of thorough and successful experience in 
designing and constructing work of the best class, will be ready to enter 
upon an engagement in Mayor June. Address, till April ist, Box 298 
Worcester, Mass. 

Inventors of non-wasting hydrants send description and terms 
to John Gibson & Co., Plumbers, 7th and Main sts., Cincinnati, Ohio. 


Wanted.—Brass Spinners address C. Ahrens & Co., 24 and 26 


Webster st., Cincinnati, Ohio. 
Pat. watch opener and key, 15c.,2 for 25c. E. M. Kimball, 
Toledo, Ohio. 


Steam Engine and Boiler for sale cheap, 6-H. P. horizontal, 
nearly new. Address J. H. Cory, Elizabeth, N. J 

Second-hand lathes, planers, drills, and all kinds of tools for 
sale by Charles Place & Co., 60 Vesey st., New York. 

Wanted—Second-hand Engine and Boiler, about 40-H. P. Ad- 
dress Otis W. Booth & Co., 111 Water st., New York, 

Right For Sale.—Action and Reversion Water Wheel (self- 


Will vent large or small volumes of water. Will retain its 


governing). 
Address William E. Hill, Erie, Pa. 


power under back water. 

Partner or Foreman Waated—In a well-established steam 
wagon factory,at Kansas City,Mo. Address, with references, Oliver 
Case & Co. 

Spools of all kinds, and spiral shade tassel molds made by H. 
H. Frary, Jonesville, Vt. 

Millstone Dressing Diamond Machine—Simple, effective, du- 


For description of the above see Scientific American, Nov. 27th, 


rable. 
John Dickinson, 64 Nassau et.,N. Y. 


1869. Also, Glazier’s Diamonds. 
Peck’s patent drop press. For circulars, address the sole man- 
ufacturers, Milo Peck & Co., New Haven, Ct. 
The paper that meets the eye of manufacturers throughout the 
United States—Boston Bulletin, $400 a year. Advertisements lic.a line 
Kidder’s Pastilles.—A sure relief for Asthma. Price 40 cents 
by mail. Stowell & Co., Charlestown, Mass. 

Needles for all sewing machines at Bartlett’s,569 Broadway,N Y. 

For tool making, buy 15-in. engine lathes with taper attach- 
ment, made by the Pratt & Whitney Company, Hartford, Conn. 

Pat. paper for buildings, inside & out, C. J. Fay, Camden, N. J. 

For solid wrought-iron beams, etc., see advertisement. Address 
Union Iron Mille, Pittsburgh, Pa., for lithograph, etc. 

For first-quality new 14,17, and 20-in. screw lathes, milling 
machines, and one-spindle drills, at small advance from cost, apply to 
Geo. 8. Lincoln & Co., Hartford, Conn. 


Hackle, Gill Pins, etc., at Bartlett’s, 569 Broadway, New York. 


Jinn’s Portable Steam Brick Machine,” makes more and 
better brick than any other machine in the world. Address Wright & 
Winn, Lock Haven, Pa. 

Pertorated Zinc and Sheet Iron for separators, smut machines 
grain dryers, tubular wells, malt kilns, etc. R. Aitchison & Co., Chicago 
T. F. Randolph, Steam Model Works, Cincinnati, Ohio. 


For the Best Upright Drill in the World, address Wm. M. 
Hawes & Co., Fall River, Mass. 

For mining, wrecking, pumping, drainage, and irrigating 
machinery, see advertisement of Andrews’ Patents in another column. 

To Rent—East River water front, stores and vacant lots suit- 
able for manufacturing or mercantile purposes, together or separate. 
Daniel W. Richards & Co., 92 Mangin st. 

Portable Pumping or Hoisting Machinery to Hire for Coffer 
Dams, Wells, Sewers, etc. Wm. D. Andrews & Bro., 414 Water st., N. Y. 
Two 60-Horse Locomotive Boilers, used 5 mos., $1,300 each. 
The machinery of two 500-tun iron propellers, in good order, for sale by 

Wm. D. Andrews & Bro., 414 Water st., New York. 
Cold Rolled—Shafting, piston rods,pump rods,Collins pat.double 


compression couplings,manufactured by Jones & Laughlins,Pittsburgh,Pa. 


Keuffel & Esser.71 Nassau st.,N.Y.,the best place to get 1st-class 
Drawing Materials, Swiss Instruments, and Rubber Triangles and Curves 

For tinmans’ tools, presses, etc., apply to Mays & Bliss, Brook- 
lyn, N. ¥ 


Glynn’s Anti-Incrustator tor Steam Boiler—The only reliable 
preventative. No foaming,and does not attack metals of boiler. Liberal 
terms to Agents. C. D. Fredricks, 587 Broadway, New York. 
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Recent American and Loreigu Patents. 


Onder this heading we shall publish weekly notes of some of the more prom 
tnent $ Rome and foreign patents. 








Water Waer.t.—Samuel Martin, York, Pa.—-This invention consists of 
certain improvements in turbine water wheels, tending to increase their 
efficiency. 

EXPANSIBLE Corr For CasTING lron,GLAss,ETC.—Ancon Balding, Wheel- 
ing, W. Va.—This invention has for its object to enable the cores around 
which hollow articles are cast, to be contracted, after filling the mold, so 
as to facilitate the removal of the cores from within the casting. 


DrtcuEeR.—James Calliham, Baton Rouge, La.—This invention consists of 
an apparatus for digging a ditch and throwing up a levee at ene and the 
same time ; said apparatus being operated by steam engines, which it car- 
ries, and is drawn forward by a steam engine placed upon a separate truck, 
which carries a steam boiler for supplying all the engines with steam. 


GuLazter's Porrt Driver.—M. D. Converse, London, Ohio.—This inven- 
tion relates toa semi-annular V-shaped chamber, in which the triangular 
points, used for setting glass, are placed, said chamber being shaped in con- 
formity with the brads or points, and being combined with a feed epting 
that keeps the points at the spot where they are required for use, and with 
aslide and guide by and through which the points are driven, one by one, 
into the sash. 

Stump Macuixe.—J. Higgins, Friendship, N. ¥.—This invention has for 
its object to furnish a simple and convenient machine for drawing stumps, 
and other purposes, where great weight is to be raised short distances. 


COTTON-SEED PLANTER AND FERTILIZER DistRrpvTor.—Henry C. Harris, 
Fort Valley, Ga.—This invention has for its object to furnish a simple, con- 
venient, reliable, and effective machine for planting cotton and other seed 
and for distributing guano and other fine fertilizers. 

Hanp CLoTurs Wasnenr.—Peter Falardo, Newark, N. J.,and George H 
Snow, New Haven, Conn.—This invention has for its object to furnish « 
simple, convenient, and effective hand washing machine, with which the 
clothes will be washed by squeezing out the water from the clothes, which 
clothes are at once again wet by water from the machine. 


Winpow-snape Ho_prr.—Edward J. Robinson, Syracuse, N. ¥.—This 
invention has for its object to furnish an improved holder for that class of 
window shades that rollup from the bottom, which shall te simple in con, 
tion and convenient and effective in use, holding the shade securely in any 
position into which it may be adjusted. 

CLoTurs Wasuer.—Rev. F. M. English, Evansville, Ind.—This inven 
tion has for its object to furnish an improved machine, which shall beso 
constructed asto wash the clothes and heat the water in which they are 
washed, which will do its work thoroughly and weil, and without injury to 
even the most delicate fabrics, and which may be used with equal fasility 
for various other purposes. 

SADDLE-GIRTHING ATTACHMENT.—Eugene Spedden, Astoria, Oregon.— 
This invention relates to improvements in appliances for girthing saddles 
to horses and other animals. It consists of the combination with the sad- 
die and the girth, ofa set of pulley blocks, cord, and cord-holding clamp, 
under such arrangements that the rider may increase or diminish the ten- 
sion of the girth, while in the saddle, and accomplish the same more easily 
than in the common way, by reason of the advantage due to the use of the 
pulley blocks and cord, The adjustment may also be made while on the 
ground equally as well. 

FERTILIZER SowER.—T. J. West, Alfred Center, N. ¥.—This invention re 
lates to improvements in machines for sowing plaster, lime, ashes, manure, 
and all other fertilizing substances, and consists in an arrangement, on an 
axle, mounted on wheels, and provided with a tongue or other means for 
hitching horses, of a long V-shaped trough, with a longitudinal opening at 
the bottom, and having one side arranged on pivots to be oscillated for 
widening or narrowing the opening, in which trough is placed a reciprocat- 
ing rod, actuated by cams on one of the wheels, and provided with pointed 
or saw-tooth-shaped agitators, propelling downward through the discharge 
opening, and provided with flanges, projecting from the sides, by which 
the lumps and clods of the fertilizing substance will be pulverized and 

caused to feed uniformly through the discharge opening. 





Biank Boox.—George H. Reynolds, New York city.—This invention re- 
lates to a new method of binding blank books, and all other books which 
are to be used for a considerable length of time, and in which great 
strength and durability are the chief objects. The invention consists more 
particularly ina novel system of arranging an endless upright string for 
holding the strapping to the back of the book, and in the maaner of dis 
posing such string. The invention also consists inthe use of transverse 
strings, which are applied to the outeide of the strapping and interwoven 
with the afore-mentioned upright strings. 

RATCHET AND PawL.—John H, Durran, Aurora, Ill.—The object of this 
invention is to prevent the end of a pawl from working on the edge of a 
ratchet wheel, and from thereby wearing off the contiguous surfaces, 
while the pawl slips or works loose on the ratchet. The Invention consists 
in providing the paw! with spring clamps by which it is held away from the 
edge of the ratchet wheel, so as not to wear the same, 

STovEes AND GratTes.—E. C. Loud, Springfield, Mass.—This invention has 
for its object to so construct those stoves which have pivoted grates, that 
the swinging sides of the grates will be opposite to concave surfaces, so 
that the grate can be considerably agitated to disturb the fuel, without 
danger of dropping any coal into the ash box, and without danger of 
wedging coals or cinders between the edge of the grate and the stove 
frame. 

Scno._t Sawrne Macutne.—G. M. Nickason, Ellenville, N. ¥Y.—This tn- 
vention relates to anew arrangement of asliding frame for all kinds of 
reciprocating saws, so that the stroke allowed to the saw will ec regulated 
by the thickness of the stuff to be sawed, to prevent useless waste of 
power. The invention also relates to a new application of adjustable 
spring power, for drawing the saw up, after eich stroke. 

COMBINATION TEAKETTLE.—G. Landrine, Jersey City, N. J.—Thisinven- 
tion relates toanew and useful improvement in calinary utensils, and 
consists in combining with an ordinary teakettle a boiler and a steamer. 





VEGETABLE CUTTER AND PeELER.—George Lutz, John Schulthels, and 





Michael Florentin, Newark, N. J.—This invention relates toa new vegeta- 
bie cutter of that kind on which the articles are cut into long, narrow 
strips, and has for its object to provide an automatic peeling attachment 
and devices for adjusting the width and thickness of the strips cut. 


HAaLtTer.—Wm. M. Harris, Dixon, Ill.—This invention relates to improve- 
ments in halters for horses and other animals, and consists in connecting 
the tie strap to aring suspended in a bight of the throat strap, and passing 
it through another ring in the bight of the lower nose strap, to slide freely 
in the latter ring, andin passing the bights or loops of both these straps 
throngh other rings before attaching the tie strap ring to them, the said 
rings being connected by astrap extending from the nose strap to the 
throat strap, under the center of the lower jaw ; the said arrangement is 
designed toapply the restraining force of the tie strap onthe nose, the 
throat, and top of the head, in a way to confine the head in a cramped po- 
sition, calculated to temporarily disable the animal, when making efforts 
to escape. 

Press For Hay, CoTTox, AND OTHER SussTances.—Samuel Miller 

Mount Union, Pa.—This invention consists In double ratchet vertical 
hoisting bar applied to a press, which is operated by means of a lever and 
pawls, upon a rocking block. 

FELTs.—Simon P. Siver, Danbury Ct.—This invention relates to improve- 
ments in felts for the manufacture of hats and other articles, and consists 
of an improved mode of producing felts with plain grounds, spotted with 

pieces of felt worked into the ground and differing from the same in color, 





to impart ornamenta! surfaces of variagated colors, of more permanence 
than when stamped on, 
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BaRBERs’ Cuarr.—Anthony Abel, New York city.—This invention re- 
ates to a new and usefal improvement in the mode of raising and lowering 
the backs of barbers’ and other chairs, whereby the adjustment as to hight 
is made in the most gentle and perfect manner. 

Rockrxe-Horse.—Jesse A. Crandall,; Brooklyn, N. Y.—This invention re- 
lates to a new rocking-horse, which is operated by means of springs con- 
cealed within the body, and by levers connecting the said springs with the 
pivoted supporting standards, or legs. 

Saw GRINDING MacnInE.—George Walker, Middletown, N. Y.—This in- 
vention relates to improvements fn machines for grinding long saws, and 
consists in an improved arrangement of apparatus for holding the saws 
while griniing, from springing under the action of the stone and the pusher 
or:feeder. It also consists in an improved arrangement of the presser, 
for adjusting the plates to grind thinner towards the back; and it,also con- 
sists in an improved automatic beli shifting apparatus. 

Cuvens.—Floyd Hamblin, Madrid Springs, N. ¥Y.—This invention relates 
to improvements in churns, and consists in the arrangement on a horizontal 
shaft, within a suitable case, of two or more rows of scoops or cup-shaped 
paddles in spiral lines in opposite directions around the shaft, and in con- 
nection therewith, aseries of parallel cream-breaking bars, around the 
space above the paddles, against which bars the cream taken up by the 
paddles, will be thrown with sufficient violence to break the small parti- 
eles, whereby the formation of the butter will be accelerated. The object 
of the scoop or cup form of the paddles is, besides the advantage of the 
greater agitation they impart, to ferce the air into the cream in a greater 
measure,’which is found in practice to be the case. And the object of the ar- 
rangement of the spiral lines in opposite directions is to impart a forcible 
movement of the cream from end to end of the churn, at the same time 
that the agitation due to the movement in the direction of the rotation 





is going on. 

MILL Stone Dress.—G. W. Loy, Nacogdoches, Texas.—This invention 
relates to improvements in mill stone dress, and has forits object to pro- 
vide an arrangement of the furrows caleulated to give greater draft in 
the bed stone from the center, about one third the distance to the skirt 
where, in the dress as commonly arranged, it is lese than in the remaining 
portion,in which latter part are arranged the long furrows tangential or near- 
ly 80, to the eye of the stone, the direction from the said eye being opposed 
to the direction of motion of the running stone. The invention also com- 
prises several modifications of the fatrows and lands for adaptation to 
stones of different sizes, and for grinding different kinds of grain ; also 
certain modifications of the furrows adapted for the bed stone when used 
asthe runner. The upper stone is provided with acurved dress possessing 
some of the characteristics of the dress of the bed stone. 

Faucet.— Francis M. Bachman and Samuel Ricker, Fredericksburgh, Pa. 
—This invention has for its object to furnish an improved faucet, which 
shall be so constructed that it will entirely prevent leakage through it, 
and will enable the cask to be easily and quickly tapped without the loss 
of any of the liquid however great may be its pressure. 

Procrss yor BLEACHING PaPEeR STOCK AND OTHER SIMILAR SUBSTANCE 8. 
—J. W. Goodwin, Petersburgh, Va.—The nature of this invention relates 
to improvements in bleaching paper stock, the object of which is to pr o- 
vide a means for accomp: >g the same more qvickly, in a better manner, 
and at less expense than c. e done by the means at present in use. It 
consists in first submitting the substance to be bleached to the action of 
dilate nitric aeid, well heated ; second, boiling it in alkali in an open ves- 


sel; and finally submitting it to a bath of chloride of lime and sulphuric 


acid. 

Five ror Dry Hovsrs.—Wiley B. Hix, Rome, Ga.—This invention has 
for its object to furnish an improved flue for use in adry house for drying 
fruits, vecetables, lumber, and other substanees, which shall be simple in 
construction and effective in operation, allowing the heat to be regulated 
and controlled at will. 

PoLe-ASCENDING APPARATUS.—George Fleming, New York city.—This 
invention relates to improvements in apparatus tor ascending telegraph 
and other poles, and consists in an arrangement of rigging for hoisting 
masts up by the side of the poles,on the top of which masts are carried 
pulleysand cords, the latter hanging to the ground by which cords with 
pulley blocks are swung over the arms of the poles, through which pulley 
blocks the cords of platform are rove by which a person may be drawn up. 
The invention also consisis in an improved rigging for attaching to the top 
of the pole for suspending the pulley for the platform for use when the 
pole has no arm at the top over which the cord can be swung. 

Tize UrserTine Macurne.—P. G. Ayres, Lindsay, Canada West.—Thi 
invention relates to improvements in machines for upsetting tire and met- 
al bars, and has for its object to provide a simple and efficient apparatus, 
especially adapted for readily applying and removing the tires. The inveu- 
tion comprises a main bed of cast metal with a vertical fixed pillar, a slid- 
ing bed with another pillar, a pair of clamping dogs, a pair of supporting 
links for the pivots of the dogs, and an eccentric operating lever. 

Fuat-lnow Hzeatexr.—G. 0. Honks, Addison, Vt.—This invention relates 
to a new and usefal improvement in the mode of heating flat or smothing 
irons for ironing clothes, and consists in a rectangular-shaped box open at 
the bottom side with apertures for the admission of the flat irons, and with 
shutters for each arranged in a convenient manner. 

Cag Covup.itxne.— Wm. J.Evans, Homer, Ilowa.—This invention relates to 
new and useful improvements in car couplings, whereby a simple and effi- 
cient device may be obtained by which the cars may be coupled self-acting- 
ly when the said device has ben properly set. The invention consists in 
the arrangement, with a coupling pin, having a vertical guide, of a hinged 
settiag lever, for holding the pin above the opening for the link and for 
being tripped by the link to let the pin fall when the link has passed in. 
Also in an arrangement with the same of a balancing tongue to hold 
the links in a horizontal position so as to enter the mouth of the drawhead 
of an approaching car. 

Can Waexrts.—John N. Farrar, Pepperell, Mass.—This invention has for 
its object to farnish an improved wheel for steam and horse cars, engines, 
etc., which shall be strong and durable, and, at the same time, so construct- 
ed as to avoid the constant jarring and noise now attending railway 

traveling,‘and reducing the liability of accidents from breaking of wheels, 
etc., and also in a great degree preventing the battering of the ends of the 
rails by constant hammering of the car wheels. 

BaLancep Water ELEvatTor.—William L. Thomas, Wadsworth, Ohio.— 
Th's invention relates to a new and usefal improvement in apparatus for 
elevating water, to be operated either by hand or other motive power, by 
means of which water may be elevated to any required hight, while the 
action of the working piston will be balanced. 








PROGRESS OF AMERICAN INVENTION IN EUROPE. 
The following Patents for American [nventions have recently been obtained 
in England through the Scientific American Patent Agency. 


Water ayy Gas Metes.—Joshua Mason, Paterson, N.J.—This meter 
consists of a cylinder provided with a plunger, and having a chamber at 
one endin which there is a valve chamber, containing a sliding valve, 
which consists of arod with two circular disks or heads upon it, and a cir. 
cular plate atone end. This plate is perforated to open communication 
between the valve chamber and the small chamber. The valve chamber is 
open at both ends and provided with three ports, communicating respec- 
tively with the supply pipe, the water passage to rear end of the cylinder 
and the discharge pipe. Two rods, parallel with each other, are attach 
to the plunger, and pass loosely through flanges or bent ends of two plates 
connected by a pin or pivot to one end of a rod which passes loosely 
through the valve, and has a head on itsouter end. A toothed segment is 
suspgnded within the cylinder and gears into a pinion, through which mo- 
tion is transmitted to a registering apparatus. When the inlet part is open 
the water passes alternately into the rear end of the cylinder, and behind 
the plunger, as the valve is changed by the action of a spring. 
Mayvcracrons or Baz lnow, AND MacOLyERY FoR RoLlinc THE SamE 


into Vakiovs Forus—James Montgomery, New York city.—The material 


Scientific American, 


is prepared for drawing down by composing the uppper or inner side of 
the bar of any {good quality and any required thickness of homogeneous 
iron, to give strength and to admit;punching of the nail holes of horseshoes. 
For the lower or entire portion of the bara hard quality of iron is used, to 
render horseshoes more durable. This quality of iron is produced by 
arresting the process of puddling at that stage which leaves the product 
of a hard, granular character. A bar of this hard iron and one of tough 
quality are piled together, heated and welded by rolling. These bars are 
then drawn out and formed into blanks for horseshoes by suitable machin- 
ery. Faggots for axles are formed by placing in contact the ends of bars 
of iron and steel, around mandrels, and supporting their central portions 
at some distance asunder by means of I-shaped bars. One end may then 
be heated and rolled, or both ends may be heated simultaneously and com- 
pleted in asingle rolling. The rolling mill has an engine at each end, with 
a fly wheel having a hollow shaft through which air is forced to keep the 
journals cool, and otherwise of peculiar construction. Rotation is impart- 
ed to the rolls trom the fily-wheel shafts by belts and pulleys,one of which 
is fixed to the fly-wheel shaft, and the other to one of the rolls. The rolls 
are geared together as usual, At each end of the mill a driving belt passes 
loosely around the pulleys, and only communicates motion when tight- 
ened by a steam piston tightening device. One engine may be employed 
to drive the rolls one way, and the other to give them reverse motion. The 
dies employod are removable and adjustable so that they may be made of 
any suitable shape to point or head spikes, etc., and so that they may be 
readily reshaped and repaired. ‘Suitably formed dies produce railway or 
other spikes at one operation. 

Fan BLOwFR.—Patrick Clark and J. R. Shotwell, Rahway, N.J.—This 
invention is fally described and illustrated in another column of this issue. 


JornT FOR RAILROAD RarIL.—Joseph Adams, Fairhaven, Vt.—In the neck 
of the ordinary T-rail a tongued or grooved joint is formed, and this joint 
extends extends entirely through the neck. A stay of any desired length 
is made to fit intothe neck of the rail, and a supplementary rail is added 
to the other side, the lower portion of which fits into the neck of the rail 
like the former, but its upper portion extends up and around the outside 
of the rail, and its upper edge is sufficiently elevated, to take {the tread of 
the wheels of the locomotive, cars, or trucks so that the ends of the rails 
will be, in a measure, relieved from pressure, and the wear and disagree- 
able jolt occasioned by the striking of the ends of the wheels against the 
the cnds of the rails will be avoided. The stay and the short rail are firmly 
b Ited to the rail by bolts which pass through slots so as to allow for the 
expansion and contraction of the rail. 

Escape VALVE FOR STEAM BorLerRs.—Jas. C. Cochrane, Rochester, N. Y. 
—This invention consists of a hollow metal cylinder, with a valve seat in 
the head thereof, communicating with a tube extending to the bottom of 
the boiler. A valve is placed in this cylinder, and consists of a metal 
spindle and piston—preferably made hollow—and on the spindle above the 
piston is a projecting bulb orcone. Thelower end of the spindle is made 
to fit easily into the tube, so as not to prevent the flow of water or steam. 
When the cylinder extends above the boiler,acap is placed over it and 
firmly fixed to the head of the boiler. In the top of this cap is an aperture 
to match the bulb of the’spindle, so that when the piston is pressed up, the 
bulb will enter and fill the aperture, and the valve is then closed, The head 
of the cylinder is made tight with pacxing,so that no steam can pass ex- 
cept through the tabe. The lower part of this tube is made funnel-shaped, 
and pierced with holes up to low-water mark, This tube may be made 
shorter so as only to reach down to low-water mark, and then no holes 
would be pierced in the sides of the tube. When the water in the boiler 
is above low-water mark the pressure of the steam will cause the water to 
rise into the valve chamber and close the valve, and vice versa. A whistle 
may be used if desired. 

LEVER ESCAPMENT FOR WATCHES.—Julius Hietel, John W. Hietel, and 
John L. Geissler, Philadelphia, Pa.—This invention consists in construct- 
ing the lever of a watch escapment of two arms, which are connected at 
their outer ends by a spring, and fitting it around the staff, which has a 
groove formed in it for the reception of the short arm. The application 
and arrangement of this self-regulating spring lever will, when the watch 
is shaken, allow the ruby pin to pass, and willtherefore permit the balance 
to turn freely under the influence of such shock or motion so as to-prevent 
the breaking of the ruby pin or pivots, frequent in ordinary lever escape 
ments, and at the same time it avoids the complication of the chronometer 
escapement, 

PuppLine Iron.—Charles Hewitt, Trenton, N.'J., assignor to A. 8. 


Hewitt, New York city.—This process consists in mixing cast iron divided 
into coarse granules, varying trom one fifth of an inch in bulk, with oxide 





of iron, then melting, stirring, and boiling them together. The process is 
completed by boilirg the iron, thus obtained in a puddling furnace. 


Liquip Metrer.—James P. Smith, Cleveland, Ohio.—This invention con- 
sists in the combination of a conical and needle valve, and their adapta- 
tion to the ingress and egress pipes of a liquid meter. The liquid enters 
the body of the meter through a‘pipe projecting into the body of the me- 
ter, larger than the egress pipe, so that the body of the meter is kept full of 
liquid under pressure. A cone is placed in the inner end of the ingress 
pipe, the stem of which passes through guides to secure vertical motion. 
To this valve is attached an arm carrying a needle valve, slightly tapered, 
which enters a small pipe, so that however much or little the inner end of 
the ingress pipe may be opened by the inward pressure of the water, the 
mouth of the smal pipe will be opened in exactly the same ratio; and the 
amount of water entering the ingress pipe is exactly proportional to the 
amount escaping from the mouth of the small pipe. By measuring the 
latter, the amount discharged by the former is determined. 


REVERSIBLE Paraso.L.—Joseph E. Banks, New York city.—This inven- 
tion consists in so arranging the ribs, stretchers, and cover of a parasol that 
when spread the ribs will project at right angles from the stalk, forming a 
flat top with central conical extension above or below the flat part. The 
stretchers and ribs are connected with two runners, by either of which the 
frame may be spread, one being connected to the stalk near the top, and 
the other below. The lower one is most convenient for this purpose, the 
upper one being fixed bya spring or other device. The frame,or para- 
chute may be closed by moving the runners in either direction on the 
stalk. The spring catches are arranged to facilitate the movements of the 
runners over them in either direction. The frame, with its runners, is re- 
versible, so that the central conical projection of the cover which was 
upwards will be downwards when the parasol is opened. 


DRILLING APPARATUS.—Samuel Lewis and William McFarland, Brook. 
lyn, N. Y —This inventionis fully described and illustrated on pace 385. 
Vol. XX., of the SCIENTIFIC AMERICAN. : 


ACTUATING Suips’ Pumps.—Almon Koff, Southport, Conn.—This inven- 
tion was fully described and illustrated on page 20, Vol. XXI., of the Scren- 
PIFIC AMERICAN. 


Guy Locks.—Randal D. Hay and James M. Hill, Crooked Creek, N. C.— 
Ahollow case or guard is hinged to the side of the lock, so that when 
closed up against the side of the lock, the top will Project over the nipple 
This guard is moved out of the way of the hammer, in discharging the 
gun, by a lever, bell-crank, and link, actuated by the trigger,so as to throw 
the cuard outof the way of the trigger. Springs throw the guard back 
again after the hammer is raised, and the gun is thus prevented from be- 
ing accidentally discharged. 


FRICTION MaTcHEs, AND Matcn Boxzs For HoLDING THE SAME.—Wm., 
H, Rogers, New York city.—These matches are made by combining any of 
the ordinary friction match compositions with gutta percha, or caout- 
chouc, which makes a flexible match cord. The second part of the inven- 
tion is a metallic case like a pencil case, to contain the flexible match, out 
of which it is slid as wanted. This case is also provided with a cap to ex- 
tinguish the match, when it is no longer wished to keep it ignited. 








————————— 


Crey Susscripers.— The ScrENTIFIC AMERICAN wil] be 
delivered in every part of the city at $350 a year. Single copies for sale 
at all the News Stands in this city, Brooklyn, Jersey City, and Williams 





burgh, and by most of the News Dealers in the United States. 
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N & CO., 
aad Patent Solicitors No SY Fark itow, New York 
100,487.—BARBER’s CHAIR.—Anthony Abel (assignor to him- 
self and Adam Schwab), New York city. 
100,488.—TrRE-UPsETTING MACHINE.—P. J. Ayres, Lydon, 


N. ¥. 
100,489.—Faucet.—F. M. Bachman and Samuel Ricker, Fred- 


ericksburg, Pa. . 
100,490.—Boort-LasTER.—Lewis Barnett (assignor to himself 


and J.D. Boal), Leechburg, Pa. 

100,491.—Brp Bortrom.— Wm. Bowen, Dayton, Mich. Ante- 
dated March 1, 1870. 

100,492.—CoFFEE-CLEANING MACHINE.—J. W. Brady (assign- 
or to M. W. Brady), Catonsville, Md. 

100,493.—COFFEE-CLEANING MACHINE.—J. W. Brady (assign- 
or to M. W. Brady), Baltimore, Md. 

100,494.—Printine PREss.—James M. Brownson, Brooklyn, 


N.Y. 
100,495.—CoRN PLANTER.—S, B. Buck, Elyria, Ohio. 
100,496.—Fruir Jar.—Ira Buckman, Jr., Williamsburgh, 

w.Y 


N.Y. 
100,497.—DESULPHURIZING ORES.—Elizabeth A. Burns, 

Meadow Lake, Cal. 
100,498.—CRIMPING MACHINE.—Wnm. Butterfield (assignor to 

himself and T. E, Roberts), Boston, Mass, 
100,499.—CuLTIvaToR.—Horace Carr, Wooster, Ohio. 
100,500.—_CuLTIVATOR.—Horace Cerr, Wooster, Ohio. 
100,501.—CuLTIvATOR.—Horace Carr, Wooster, Ohio. 
100,502.—MortTistna¢ MACHINE.—F. G. Chapman, Chicago, 


Iu. 
100,503.—MACHINE FOR PoLisHIne Woop,—F. G. Chapman 
(assignor to Dennis Beach), Chicago, Ill. 


100,504.—BracELET.—D. D. Codding, North Attleborough, 


Mass. 

100,505.—Sasu Bo.t.—J. C. Cooke, Bridgeport, assignor to 
De Witt C. Sage, Middletown, Conn. 

00,506.—PAPER CuTTING MACHINE.—A. W. Currier, Grand 


Rapids, Mich. 
100,507.—SLATE FRAME.—Charles B. Dickinson, New York 


city. 
100,508.—Scuoon DEsk AND SEat.—J. D. Diffenderfer, Lewis- 


burg, Pa. 
100,500.—Sror FOR BILLIARD WrireEs.—E. O. Dow, Chicago, 


ll. 
100,510.—RATCHET AND PAw.L.—J. H. Durran, Aurora, II1., 
assignor to himself and Wm. Lombard, Brooklyn, N. Y. Antedated 
Feb. 26, 1870. 
100,511.—Watca REGULATOR.—Julius Elson, Boston, Mass. 
100,512.—STEAM AND WATER SEPARATOR FOR STEAM En- 
eines.—C. E. Emery, Brooklyn, N. Y._Ar tedated Feb. 18, 1870. 
100,513.—WasHinae Macuine.—F. M. English, Evansville, 


Ind. 
100,014.—GuN CARRIAGE.—John Ericsson, New York city. 
100,515.—RarLway Car CoupLine.—W. J. Evans (assignor 

to himself and Charles Warner), Homer, Iowa. 
100,516.—MzEpDIcAL COMPOUND OR OINTMENT.—G. D. Field, 

New Orleans, La. 

100,517.— WINE AND CIDER Mitis.—W. K. Foltz and W. A. 

McCool, Ashland, Ohio. 
100,518.—HorsE Hay Forx.—R. 8. Frame, Washington, 

Ohio. Antedated Dec. 31, 1869. 
100,519.—HtbE MiLu.—J. P. Friend, Peabody, and B. R. An- 

nable, Salem, Mass. 
100,520.—Tannina.—A. D. Fullmer, Buffalo, N. Y. 
100,521.—Dig FoR Formine SHOVELS.—H. O. Ganyard (as- 

signor to Ami Hills), Rochester, N. Y. 
100,522.—HANDLE OF FoLDING UMBRELLA.—Louis Gehlen, 

New York city. 
100,523.—PROcEss OF PULPING AND BLEACHING PAPER 

Stock.—J. W. Goodwin, Petersburg, Va. Antedated Feb. 26, 1870. 
100,524.—BEEHIVE.—Henry Grems, Westmoreland, N. Y. 
100,525.—Saprron HEATER.—Gordon O. Honks, Addison, 


Vt. 

100.526.—CoTton SEED PLANTER AND FERTILIZER DistTRIB- 
UTER.—H. C. Harris, Fort Valley, Ga. 

100.527.—IcE CHAMBER FOR REFRIGERATOR.—J. W. Hazlett, 
New York city. 

100,528.—EVAPORATING SALT BRINES AND OTHER LIQUIDS. 
—Jacob Heim, New York city. 


100.529.—Stump Exrractor.—Johnson Higgins, Friendship, 


N. Y. 
100,530.—FLUE For Dry-Hovuse.—W. B. Hix, Rome, Ga. An- 
tedated March 2, 1870. ; 
00,531.—STEAM GENERATOR.—G. P. Hunt, United States 


Navy. 
100,539.—GRAIN AND STRAW-CARRYING ATTACHMENT FOR 
S=PARATORS.—Byron Jackson and B. F, Jackson, Woodland, Cal. 
100,533.—LamP SHapDE.—W. H. Johnson, Springfield, Mass. 
100.534.—CaRBURETING AtRk.—Charles Lawrence, Cincinnati, 
0. 
100,535.—CORRUGATIONS OF BooT AND SHOE UpPERs.—Wm. 
Lee, New Haven, Conn. Antedated Feb. 26, 1870. 
100,536.—Stove GRaTE.—Erastus CU. Loud, Springfield, 


Mass. 

100,507. —-Mnaetons Dress.—G. W. Loy, Nacogdoches, 
exas. 

100,538.— W InD-WHEEL.—Charles Mahler, San Francisco, 


Cal. 
100,539.—BasE BuRNING FIREPLACE HEATER.—John Mar- 
tino, Philadelphia, Pa. 
,540.— COMPOUND FOR THE MANUFACTURE OF WAX 
FLOWEERS.—Mary Jane McColl, Chicago, Ill. 
100,541.—BEVEL-JAWED VisE.—Austin Z. Mason (assignor 
to R. B. Robins), Adrian, Mich. 
100,542.—INSTRUMENT FOR CoupLinec RarLway Cars.—Ab- 
ner McOmber and Mina Ward, Schenectady, N. Y. 
100,543.—RaILroaD Car HEATER.— William Meller (assignor 
to himself and Joseph Sutton), McKeesport, Pa. 
00,544.—CoFFEEPOT.—Sante Mento, Alliance, Ohio. 
100,545.—MEatT-PoUNDER BLOCK AND CHOPPING BowL.— 
G. B. Mill, Buffale, N. Y. 
00,546.—PrEss FoR Hay, Corton, etc.—Samuel Miller, 
Mount Union, Pa. 
100,547.—REVOLVING Hakrow.—H. H. Monroe, Thomaston, 


Me. 
100,548.—PREPARING BUTTON-HOLE Twist.—Robert Mor- 
100,549. —LianTNina Rop.—David M Indianapolis, Ind 
’ a —DVavi unson, indiana 18, ind. 
NE ene Soman ron UPRIGHT Pemeteunn— 
>» We ckering & Sons), Boston, Mass. 
100.561 .—ScROLL Saw.—Governeur M. Nickason, Ellenville, 
100,552.—FaNNING MILL D —Harri- 
son Ogborn, Richmond, Ind. AND Guatm GuraRaton. 
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100,553.—Puriryine Acetic Actp.—T. L. Olden, Brooklyn, 
N. Y. 
100, ag —Woop PAVEMENT.—A. Warner Platt, New York 


100, 355. —GrRaAIN DriItt.—Hiram Pulse, Waldron, Ind. 
100,556.—Lock.—Daniel B. Read and J. H. Clapp, Providence, 
R. I., assignors, by mesne assignments, to C.C. Dickerman, Boston. Mass. 


100; 557. —SrTove-Prre Drum.—Edmuand D. Roberts, Hartford, 


100, 558. =-Winpow Smaps Ho.pEer.—E. J. Robinson, Syra- 
cuse, N. 


100, bw. ~ G asomnTER.—Thomas F. Rowland. Green Point, 
100,560.—SLED BRAKE.—G. W. Sanborn (assignor to J. W. 


Sanborn), Gilmanton, N. H. 

100,561.—SELF-CLosinG Faucet.—Carl Schultz and Thomas 
Warker, New York city. Antedated vooret't: 21, 1870. 

100, 562 - — a . Searles, Wilming- 
ton, 

100,563 FELTED Fasric.—S. P. Siver, Danbury, Conn. 

100,564.—Toy Monty Box.—F. W. Smith., Jr., Bridgeport, 


Conn. 

100,563.—Ripine SADDLE.—Eugene Spedden, Astoria, Oregon. 

100,566.—FURNACE FOR SMELTING, AND FOR OTHER Por- 
posEs.—John Thomas ( (ossignor to himself, William Bacon, Harrison 
Grey oe ines. Hugh Chaytor), Middlesbrough, Eng. Patented in England, 

u 

100,567.—BaLANCED WATER ELEVATOR.—W. L. Thomas, 
Wadsworth, Ohio. 

100,568.—SeaL Lock.—Gustave Ulman (assignors to C. R. 
Goodwin), Ivry-sur-Seine, ay we France. 

100,569.—BED m.—W. W. Wait, Richmond, Ind. 

100,570.—MACHINE FOR a8. Horse SHoes. — Edwin 

.  Wassell, Wood’s Ran, Pa. 

100,571. —SrovE SHELF AND Drrer.—J. J. Watson (assignor 
to himself and Hiram Watson), Coatsville,Pa. Antedated March 1, 1870. 

100,572.—VaPor BURNER. —Henry Wellington (assignor to 
himself and T. P. Doane), Chicago, Ill. 

100,573.—FERTILIZER SOWER.—T. J. West (assi 
self J. L. Russell, and A. C. Frisby), Alfred Center, and 
Andover, N.Y 

100,574. —MACHINE FOR MAKinc Horse SHoEs.—Chas. W. 
Wettengel, Pittsburgh, Pa. 

100,575.—Loom Cam.—George O. Wickers, Lawrence, ‘and 
Thomas J. McClary, North Andover, Mass. 

100,576.—STEAM uMP DEVICE.—Martin Wilcox, Sacramento, 
Cal. Antedated December 30, 1869. 

100,577.—Sasu HOLDER. —James Wilkinson, Albany, N.Y. 

100,578.—LANTERN.—Arnold Withmar, St. Louis, Mo. 

100,579.—METHOD OF LAYING OFF PATTERNS FOR STITCHING 
on LEATHER.—William P. Wolfington, Louisville, Ky. 

101 580.—INLAYING METALLIC SuRFACEs. —E. G. Wright, 
Boston, M 

100,581 BOLT MACHINE.—John R. Abbe, Providence, R. I. 
Antedated March, 1, 1870. 

00,582.—U MBRELLA.—Edward Adams, Boston, Mass. 

100,583.—VEGETABLE AND FRUIT PEELER.—E. D. 
00.58 Joseph Malan, Brooklyn, N.Y. 

584.—CARRIAGE WHEEL.—James R. Baird, Vincennes, 


ALLET.—Samuel C 


or to him- 
oel Morekess, 


Averell 


100, B85. —EXPANSIBLE CORES FOR CASTING IRON, GLASS, ETC. 
—Anson Balding, Wheeling, West Va. 

100,586.—MusTACHE GUARD FOR DRINKING VESSELS. — E. 
W. H. Bass, Quincy, Mass. 

100,587.—COMPOUND TO BE USED AS AN ARTICLE OF DiET.— 
Cc. G. Baylor, Quincy, assignor to E.S. Tobey, Richard Soule, and Chas. 
Soule, Boston, and ouisa D. Baylor, Quincy. Mass. 
588. —Parnt CompounD.—Ezra Blakeley (assignor for one 
half to Peter Pierson), Neponset, Ill. 

100,589.—RAILROAD*“CAR VENTILATOR. — Isaac Bonnell, Jr. 
(assignor to himself and H. G. Lumbard), Chicago, Ill. 

100,590.—Brick MACHINE.—G., C. Bovey, Cincinnati, Ohio. 

100,59 1.—W aTER-PROoF Faspric.—Thomas Bracher, Rahw ay, 
N.J. Antedated February 26, 1870. 

100,592.—REDUCING GEAR FOR STEAM ENGINE INDICATORS. 
—H. L. Brevort. Brooklyn, N.Y. 

100,593.—BLinp.—W. E. Brock, New York city. 

100,594.—ADJUSTABLE Wrinp.ass.— John 8. Brown, Sche- 
nectady, N. Y. 

100,595.—Pump.—James Byran, New York city. 

100,596.—LeET-OrF AND TENSION DEVICE FOR SPOOLS OF 
Brarpine MAcHuINEs.—James D, Butler, Lancaster, Mass. Antedated 
February 26, 1870. 

597.—DitcHiIne MACHINE.—James Calliham (assignor to 

David M. Calliham), Baton Rouge, La. 

100,598.—PRINTING PREss.—Adam Campbell, Brooklyn, N. Y. 

100,599.— ANIMAL TRAP.—Henry C. Case, Pekin, Ll. 

100, 00. —Scnoo, Desk AND SEAT. —Wesley C hase, Buffalo, 


100, 601. —LAUNDRY INDICATOR.—Robert Clarke, Macon, Ga. 
100,602.—W rENcH.—A. G. Coes, Worcester, Mass. 
100,603. —HAND RUBBER FOR WASHING CLOTHES.—G. F. J. 
Colburn, Newark, N. J. 
,604.—MACHINE FOR PICKING CURLED Harr.—N., L. Cole, 
(assignor to himself and A. N. Upham), Norwich, Conn. 
100,605.—BraD SETTER.—M. D. Converse, London, Ohio. 
100,606.—FLoaTING Suip.—G. W. Corey and T. Losie, New 


York city. Antedated Feb. 28, 1870. : 
100,607. Press.—Dexter Curtis, Madison, Wis. Antedated 
Feb. 26, 1870. 


,608 —COMPOSITION FOR PRESERVING TIMBER AND Woop. 
—Edward J. De Smedt (assignor to N.Y. Improved Anthracite Coal Co.) 
New York Way 

100,609.— WELL BorErR.—S. H. Dickerson, Hudson, Mich. 
100,610. —MAcurN FOR MAKING SAS8H. ae C. Ellis, Jersey 


100, ithe —CoMBINED Hay KNIFE AND PRUNING Hoox.—D. 
Fasi Rowsbury, Ohio. 
100, 612. p—EALAROS SLIDE VALVE.—James Fitzgerald, Brook- 


lyn, 
100, bia. poe ASCENDING APPARATUS.—George Fleming, 
New York city. 
100,614. —CORD HOLDER FOR WINDOWS,ETC.—G. 8.Gladding, 
Caester, Conn. 
100,616— HARVESTER RAKE.—William F. Gouldirg, Provi- 
ence, R 


100,616. bsen RETAINER.—Charles T. Gravatt, Philadel- 


hia, Pa. 
100, 617.—MACHINE FoR REFITTING ConICAL VALVEs.—C. F. 
no Brooklyn, N. Y. 
618.—ELasTic Prorecror ror Horses’ Feet. — W. 
et Hail,Boston,assignor to himself and Joseph W. Haskins,Charlestown, 


100. 619. —VARIABLE CUT-OFF VALVE GEAR.—Wnm. Harsen, 
Green Point, N. Y 
00,620.—FakM GaTE.—Calvin Hart, Farmington, III. 
100,621.— PArER-BOxX MACHINE.—C. B. Hatfield, Philadelphia, 
Th, sasignor to himself, Horace B. Heilman, Joseph Willcox, and H. B. 
100,622.—SELF-WAITING TABLE.—W.W. Hawley, Mount Mor- 


ris N.Y. 
100,623.—WarTer GATE.—Marshal Hays, Fostoria, Ohio. 
100,624.—PLow.—Daniel Heiges, Cashtown, Pa. 
100,625.—SLipE VALVE.—Abraham Hemingway, New York 


city. 

100,626.—CARRIAGE Sprrnc.—Benj. T. Henry, New Haven, 
Conn, 

100,627.—BonsiIn For SEwine Macuines.—J. B. Herreshoff, 
Bets tol, a eee to G. A. Williamson and Samuel T. Shattuck, Provi- 

ence, R.. 
00,628.—AsPIRATOR FOR PREVENTING OVERHEATING OF 

GRAIN, ETC.—T. A. Hoffman, Beardstown. I1l. 

100,629.—TREATING BLOOD FOR THE PREPARATION OF FER- 
TILIZERS, AND FOR OTHER ) —H. A. Hogel, New York city, as- 
assignor to himself and C. G. Bruce 

100,680.—MAcHINE FOR PUNCHING THE LEAVES OF ELLIPTIC 
SPRINGs.—George Hopson, Bridgeport, Conn. 

100,631.—HoLLow GRATE Fox STEAM BortER.—C. E. Hutson, 
Commerce, Mo. 

100,632. — HEAT-RESISTING MATERIALS FOR SAFES, BANK 
VAULTS, ETC.—Theo. Hyatt, New York city. 

100,633.—Device FoR PACKING AND TRANSPORTING Eoos.— 
Benj. Illingworth, Freeport, Ill. 
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100,634.—CuEeck For GAs BurNERs.—J. H. Jennings, New 
Bedford, Mass. 


100,635.—Sprine BED Borrom.—T. W. Johnston, Richmond, | 


Me. 
100 636. —FURNACE FOR Dryine Sanp.—I. D. Johnson and | 


y. Hartwell, Chicago, Ill. 


| 100, 637. —LaMP CHIMNEY. — Edward Jones, South Boston, | 


100,638 —TABLET, TOKEN, OR CHECK, TO BE UseEp In LIFE 
INSURANCE.—H. A. Jones, Brooklyn, N N.Y. 
100,639.—PEANUT OLEANING AND PoLisHina MACHINE.—J. 
ok Bente . Norfolk, Va. 
UCILAGE HoLpER.—James M. Keep, New York 


100, ai —Sroverire Damper. — William J. Keep, Troy, 


100, 643, —CLamp.—G. D. Lambert, New Haven, Conn. 

100,643.—Morrve Power FOR CARRIAGES.—S. L. Langdon, 
New Orleans, La. 

100,644.—PapLock.—T. Lanston, Washington, D. C. 

100,645.—FLuTING MACHINE. —T. Leavitt and E. L. Howard, 
Malden, Mass. 

100,646.—CARRIAGE AXLE.—W. A. Lewis, Joliet, Tl. 

100,647.— TREATING LIQUOR CONTAINING GELATIN OR GLUE. 
—Orazio Lugo, Baltimore, Md. 

100,648.—WaTER WHEEL.—Samuel Martin, York, assignor 
himself and B. F. Manifold, Lower Chanceford, Pa. 

100,649.—F LATrROX POLISHER AND HOLDER.—W. B. Mason, 
Boston, Mass. 

00,650.—HorsE Hay Forx.—J. M. McDonald, McCoysville, 


Pa. 

100,651.—SAFETY MECHANISM FOR HorsTiIne APPARATUS.— 
w. H. Merrick, Philadelphia, Pa. 

100, 652.—COMPOUND FOR STuFFING LEATHER.—J. Merrill, 
Boston, Mass. 

100,653.—LamMPp BuRNER.—Rufus Spaulding Merrill, Cam- 
bridge. assignor to himself, William B. Merrill, and Joshua Merrill, Bos- 
on fase. 

100,654.—MACHINE FOR TURNING BALLS OR MANDRELS.— 
William Newsham (assignor to Morris, Tasker & Co.), Philadelphia, 


Pa. 
100,655.—CULTIVATOR.—W alter Notman, Deerfield, Ohio. 
100,656.—CakD Rack. — Leverett H. Olmsted, Brooklyn, 
N. 
100,657.—Disu WasnHEer.—Merrill §. Orton and +P. B. Stiles, 
Galesburg, Ul. 
100,658.—PaPER Box.—Bennett Osborn, New York city. 
100,659.—EmEry WHEEL.—J. L. Otis, Leeds, Mass. 
100,660.—Sawinae MacuIne.—Andrew G. Park, Leon, N. Y. 
100,661.—CoMBINED LATCH AND Lock.—Frank P. Pfleghar 
(assignor to himself and McLagon & Stevens) Hew Haven, Conn. 
100,662.—CLoTHEs DrYER.——Russell Phillips, Boston, Mass. 
100,663.—MopkE oF SusPENDING MIRRORS TO FURNITURE.— 


Levi Pierce, Charlestown, Mass. oe ? 
100,664.—Drrcu1ne MAcHINE. — Willard Pierce, Truxton, 


N.Y. 
100,665.—Union CouPpLING FoR Prires.—R. M. Potter, Jer- 
sey City, N. J. 
666.— TELEGRAPH PoLE.—E. Freeman Prentiss, Philadel- 


106.66 66t—Porato DigGER.—Wm. R. Prince, Parkersburg, 


t Va. 
1001 668. —MANUFACTURE OF ILLUMINATING Gas.—A. C. Rand 
(assignor to William J. Nichols, Alden B. Rand, and Richard H.Brown), 
New York cit 


100,669.—REVERSIBLE SarrtT.—Charles O. Richter, New 
York city. 

100,670.—Dyr Vat.—T. E. Rogers, Dexter, Me. 

100,671.— LUBRICATING THE TRAVERSING GUIDE IN MA. 


CHINES FOR FEEDING CARDING ENGINES.—Bozil 8. Roy, Olneyville. 


100,672.—MorTIsIng MACHINE.—Anton Schmackers, Cincin- 
nati, Ohio, assignor to Lane & Bodley. 

100,673.—WaTER-CURRENT Moror. — J. Q. A. Schoonover 
(assignor for one half to J. 8. Totten), Lebanon, Ohio. 

100, 67 : ing —Stump EXTRACTOR. —Henry Schwartz, Fayetteville, 


100, 675. —Srop Morion FoR SPooLInec MAcHINEs.—Samuel 
Semple, wi Mount Holly, N. J. 

100,676.—FRUIT TRANSPORTATION Box.—Walter Shaw (as- 
signor to himself, Jonathan Vincent, and Seldon R. Redman), Newfane, 


100,677.— HEEL OF RUBBER Boots AND SHoEs.—F. M. Shep- 
ard, New York city. 

100,678.—SoLE oF RusBEeR Boots AND SnoEs.—F. M. Shep- 
ard, New York city. 

100,679.—WooD-SPLITTING MACHINE. —R. D. Silverwood 
(assignor to Wm. Silverwood), Baltimore, Md. 

00,680.—Spoon HOLDER AND BELL.—Samuel Simpson Wall- 
ingford, Conn. 
00,681.—APPARATUS FOR REFRIGERATING AND PRESERY- 

In@.—D. E. Somes, Washington, D.C. 

100,682.—CooLING AND PRESERVING TANK.—D. E. Somes, 
Washington, D. C. 

100,688. —APPARATUS FOR COOLING AND PRESERVING.—D. 

Somes, Washington, D.C. 

1004 684.—GAas MACHINE.—Theodor G. Springer, St. Louis, 
Mo 

100,685. —MAacHINE FoR BENDING FELLIES.—D. A. Sprinkle, 
Leoti, Ind 

100,686. Toon For LActnc BELTs.—J. M. Stamp (assignor 
to himself and Peter Johnston), Grass Valley, Cal. 

100,687.—Hay AND CoTTon Press.—George W. Swift, 
Memphis, Tenn., assignor to himself and E.G. Graham, De Soto county, 


Miss. 
100,688.—Roorixe Compouxn.—F. C. Tegeithoff, Cleveland, 
Ohio 


100,689.—MANUFACTURE oF IcE AND CooLine Atr, LIQUIDs, 
Fick .—Charles Tellier, Paris, France, assignor to Leopold Bouvier, New 
York city 

100,690. —GRroovine CuisEL.—H. G. Terwilliger, Scranton, 
Pa. Antedated February 28, 1870. 

100,691.—Sun Drau.—L. I. Trueg, St. Vincents, Pa. 

100,692.—DamPreR.—). P. Tuttle, Warren, Ohio. 

100,693.—RAILWay RAIL SPLICE.—Jacob Valentine, Bound 
Brook, Francis Harris, Jr.. Elizabethtown, N.J.,and C. Barnes, New 
York City, assignors to D. R. Pratt, New York city. 

100, Sh —Sasn aeLaEe. —A. Van Patten and J. F. Kelsey, 
Weyauwega, W 


100,695. -"PLANING MACHINE.—Loudus B. Walker, Chicago, 


100,696.—PLow.—L. T. Webster, Northfield, Mass. 
100,697.—SeELF-CLosinG AcGER Stop Cocks.—Alfred Weed, 


Boston, Mass. Antedated Feb. 25, 1870. 
1004 ove. —Sprine Bep Borrom. — William Wells, Salem, 


100, 699. —CONSTRUCTION OF STOVE PLATES.—August Wer- 
ret and John Kershaw, Canton, Ohio. 

100,700.—FLoor CLAMP.—George Wood, Philadelphia, Pa. 

100, 701. —COLLAR AND Hames.—J! L. Wooden, Greensburg, 


100, 702. —Pump.—Wm. Wright, New York city. 

100,703.—MuFF AND COLLAR Box.—Henry Fowler, Detroit, 
Mich., assignor to Jason Crane, Bloomfield, N.Y. 

100,704.—DOVETAILING MAcHINE. — Henry H. Bashore, 
Philadelphia, Pa. 

.—CONSTRUCTION OF CHIMNEYS AND FLUES.—Joseph 

Kleckner, Mottville, Mich. 

100,706.—CEMENT TO BE UsED IN SEWERS AND DRAINS, 
AND ae Comerncorine. passe AND OTHER PaRTs oF BUILDINGS.—J. 
Kleckner, Mottville, Mic 

100,707.—RaiLway Switcu.—Joseph J. Shaeffer and Curtis 
C, Steinmetz, Middletown, Pa. 





REISSUES. 
8,000. W ATORMAN” s True Derecror.—Jacob E. Buerk, 


goctqpee of John Burk.—Patent No. 31,052, dated Januar 
Poeel: ee F in France, Oct. 29, 1856; reissue 2 054, dated August 


8,870. —TUMBLER | WasHer.—G. D. Dows and Calvin Sees 
Boston, and G, 8. Cushing, Lowell, Mass, assignees, by mense assign- 
soomte, of Alpert Hallowell. —Patent No. 8 ated February 13, 


8 sil. — PACKING CasE For Tosacco.—S. F. Hess, Rochester, 
Y.—Patent No. 99,188, dated January 25, 1370. 


3,872.—APPARATUS FOR THE MANUFACTURE 0 or Gas. _W. J. 
Nichols and A. C, pens (assignees. y Ore assignments, of L. 
Gale, assignors to W. J. Nichols, A. h. Rand and R. H. 
city.—Patent No. on, 08; dated November 8, SN 
| 3,873.—MANUFACTURE OF Gas.—W. 8. } 
¢ . Rand (assignees, by mesne assignments, of 1. 
. J. Nichols, A. B. Rand, and &. H. Brown), New York ‘city, 
No. 26,080, dated November 8, 1859. 
3,874.—Corn STaLK Currer.—G. W. Cole, Farmington, Ill, 
—Patent No. 89,214, dated July 14, 1863. 
8,875.—WaTeER WHEEL.—William Foos, John W. Book- 
walter, Mary A. Leffel, Springfield, Ohio, a1... Lamar Foos, New Haves. 
Conn., assignees, x meshe assignments, of D. K. Kraatz.—Patent No 
20,921, ‘dated Jul , 1858. 
3,876.—HorsE a Forx.—J. K. O'Neil, Kingston, N. Y.— 
Patent No. 55,528, dated June 12, 1966 
8877 —LimeE Kriuxn.—c. D. Page, Rochester, N. Y.—Patent 
No. 22,239, dated December 7, 1858. 


DESIGNS 


8,881 and 3,882.—“ BrEpouIN” oR “ Aman.’ ’—Thomas Dolan, 
Philadelphia, Pa. Two Patents. 

8,883 and 3,884.—Tack Heap.—George A. Field (assignor 
to the Albert Field Tack Company), Taunton, Mass. Two Patents. 
3,885.—Tor Pate, BARREL’ BRipGk, AND Cock FOR 

WatTcuEs.—Fayette 8.Giles (assignor to Giles, Wales & Co.), New York 


city 
3,886. a" ARRED Bripek, RatcHet-Cap BASE, AND ARBOR 


Sou Vek oe .—F. 8. Giles (assignor to Gilee, Wales & Company), 
8,887. —TRADE MARK.—O. C. Maxwell, T. L. Neal, and C. L. 
Long, Dayton, Ohio. 
8,888.—CLock Front.—Nicholas Muller, New York city. 
3, ee. —TRADE MaRK.—George C. Thilenius, Cape Girardeau, 


3, 800. —TEA Set.—H. Vasseur (assignor to Simpson, Hall, 
Miller & Co.), Wallingford, Conn. 

8,891.—Ick Prrcner.—H. Vasseur (assignor to Simpson, Hall, 
Miller & Co.), Wallingford, Conn, 

8,892.—Carpet PaTrERN.—H ugh Christie, Morrisania, N. Y. 

3,893.—Srice MiL..—Wm. Haslam (assignor to Henry hs 
emner), Philade!phia, Pa 


D. 
rown), New York 


Nichols and Alonzo 
D. Gale, assignors to 
Patent 





8,894—CoLLaR Box.— John R. Jerauld and Henry L. 
Holmes, Providence, RK. I. : 
EXTENSIONS. 
ORE WAsHER.—W. L. Carter, of Marietta, Pa.—Letters Pat- 
ent No. 14,388, dated March 11, 1856, 


[Communicated]. 
ROTATING AND FIXED TURRETS. 
To the Editor of the New York Times : 
Please publish the following communication, which has been declined 
by the editors of the Army and Nery Journal, to whom it is addressed. 
a JAMES B. EADS. 


Sr. Lovuts, January 2, 1870. 

Editor of the Army and Navy Journal: 

81m :—Your editorial contributor of the article published in your jour- 
nal on the ist of January, and entitlea “ Rotating and Fixed Turrets,” 
seems to know that the defects of the monitors are becoming so well un- 
derstood that their claim to be considered invulnerable cannot be supported 
either by their record or by the intrinsic merits of their design. He evi 
dently thinks but one way is left to save the system from public disfavor 
and that is by clamoring about the ignorance of those who have the tem 
erity to doubt its superiority over every other. 
, Your contributor makes no denial of the justice of my criticisms when 
applied to the monitors provided with base rings, supported as they were 
by proofs from official reports; but admits that “ the original small craft 
which served us so effectually during the war, possessed defects, which in 
later structures have been nearly overcome, and which in future struc- 
tures may be wholly removed.” He says, “ these cardinal objections urged 
on Mr. Eads’ system of naval defense, are wholly groundless as regards 
the Dictator. It was not this vessel, it appears, but the original batch of 
small monitors, which Mr. Eads criticised,” and telle us “ that these ob- 
jections have been removed in the Dictator and Puritan classes, and conse- 
quently in the Xalamazoo class of turrets.” He says: “The base ring 
which was attached to the small monitors because the thin turret plating 
was found inadequate, a matter to which Mr. Eads devotes much space, 
we deem it waste of time to discuss. All that need be said is that the Die- 
tator and Kaiamazoo class of turrets were built (these italics are mine) on 
a plan requiring no ring at the base.” 

From these extracts it is evident he abandons the attempt to defend the 
vessels provided with base rings. These constitute the Monadnock, Can- 
onicus, Passaic,and Yazoo classes, nearly forty monitors, all of which he 
leaves hors du combat, and concentrates bis entire energies in defending 
the monitor system with the turrets of the D.ctator class, the Puritan 
class and the Kalamazoo class. I therefore leave “ the original batch” to 
survey the field occupied by these invincibles. How many remain, then, 
of these undemolished and acknowledged representatives of the monitor 
system? Will your readers, after all this ado about how our AXalamasoo 
class of turrets “ were built,” and all the bombast about the Puritan class, 
and the Dictator class, credit the fact that excepting the Dictator, there is 
not at this time, and never has been, a turreted vessel of either class in ex- 


istence ? 

l once read of an urchin at school (not “one of our young friends at West 
Point and the Naval Academy”), who, having his coat closely buttoned up, 
wasasked, “ Where is yourshirt?” “Mother is washing it.” “Have you 


but one shirt ?” continued the astonished interrogator. To which the in- 
dignant, lad replied, “ Would you expect a body to have @ thousand 
shirts?” When your contributor is asked, “ Have you but one of these 
wonderful vessels?” I can imagine his indignation as he replies, “ Would 
you expect a body to have a thousand Kalamazoos ?” 

I shall not quarrel, however, with him because of the paucity of his Hal 
amazoos, but will briefly proceed to examine the merits of his last remain- 
ing hope—tne!Dectator. I will first state, however, that the turrets of the 
Puritan and the Kalamazoo classes, which he takes so much pains to tell 
us, “are composed (my italics again) of two distinct cylinders of plate 
iron,” have never been constructed at all. 

The Department is even now maturing plans for completing as casemated 
ships the vessels constituting these classes which were commenced several 
years ago, and before the defects of the Dictator were fully manifested. I 
am informed that it has already decided to do this with the Hulamaszoo 
The fact that their turrets were once contracted for,and that the Depart- 
ment compounded with the contractors and canceled theagreemente whil.- 
the work was in progress, together with its subsequent coursefin tiie prem 
ises, would seem to prove its want of faith in the system; but this will, 
doubtless, be all explained by your contributor. The motive which 
prompted him, however, to endeavor to lead the public to believe these 
turrets “ were built” and “are composed,” etc., when they are not yet 
built, together with certain questions of ethics, to which the use of these 
deceptive phrases give rise, leave for him to settle with your readers, 
while I proceed to examine tne merits of the Dictator. The impregnabil- 
ity of the joint between the base of the pilot house and the turret roof of 
the Dictator is thus set forth by your contributor: “‘ We stated in our arti 
cle that shot could not strike the base of the pilot house fof the Dictator 
because the turret wall of that vessel (we might have added the turrets of 
the Halamazoo class) is carried to such a hight that shot cannot thus 
strike.” The top of her turret wail is 26) feet in diameter. The pilot house 
placed in the center of it is not over ten feet. This leaves about 8 feet all 
round from pilot house to turret wall. The turret wall of the Dictator ts 
projected only six inches above the turret roof, consequently a roll of the 
ship of four degrees would bring the top of the turret wall below the level 
of the base of the pilot house. 

This protection would then cease to exist against shot moving in that hor- 
izontal plane, and this plane would be no higher than the guns of several 
English iron-clads already afloat. To make this boasted protection avail- 
able against them at short range, it would be neceseary that the contest be 
fought on a perfectly smooth sea. Even in such a sea, this six-inch belt 
would be too low to protect this joint against their guns if they were only 
afew hundred yards distant, for the elevation of three or four derees re 
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quired by the distance would so increase the curvature of the trajectory of 
the shot us to insure its passing over the turret wall, it being only high 
enough, when perfectly level, to intercept projectiles intersecting the line 
of fire at an angle of less than four degrees. In attacking forts it must be 
manifest that this joint would be exposed to the direct fire of any gun four 


degrees above it. 
Even in a calm sea, a gun on a level with it or even below it, would com- 


mand this joint, if it were sufficiently distant to require a few degrees of 
elevation to maintain the trajectory above the line of fire to the requisite 
distance. It is therefore ridiculous to claim that this joint ts impregnable 
against fortifications. To make it at all available against an enemy afloat 
involves the necessity of a smooth sea, and of the Dictator selecting and 
maintaining her own position in the fight. As she is known to be a com- 
plete failure in point of speed, making only seven knots per hour, of 
course this would be impossible with almost any English iron-clad afloat, 
none of which have a speed of less than nine knots, while several go at 
thirteen or fourteen. It is therefore evident that this six-inch belt pro- 
jected above the turret roof is too insignificant a defense of the joint to 
merit serious consideration. My apology for devoting so much space to it 
is that ‘t is claimed to be so important. If i: must continue to form a 
characteristic feature in the monitor system ic is essential for the advo- 
cates of the system to insist that the rules of the prize ring be adopted 
in naval engagements, and that it be expressly understood that hits on 


the pilot house below the belt shall be unlawful, and will entitle the moni- 
tor to claim the stakes. 

Your contributor n.aintains that it is impossible for any heavy projectile 
to disturb the inertia of the Dictator’s pilot house, weighing eighty thous- 
and pounds, and held in place by a fourteen-inch spindle. He asserts, 
therefore, that it would not be bent over, and thereby endanger the rota- 
tion of the turret beneath it, nor be liable to be lost overboard by the frac- 
ture of the spindle. In support of my assertion to the contrary, made in 
my report to the Secretary of tae Navy, and ridiculed in your contributor’s 
article onthe Moy:ni Zaffer,{ quoted the report of Captain Drayton, of 
the Passaic (page 61, “Armored Vessels’’), and proved by it that a half-spent 
riocheting ritte shot (after breaking all of the eleven one-inch plates of 
the upper part of her turret) had safficient force left to “ mash in the pilot 
house” and * bend it over.” 

To avoid the inevitable conclusion that a direct blow from a heavy 
projectile can bend over and disable the forty-tun pilot house on the Dicta- 
tor. if the shot described by Captain Drayton could bend over the twenty- 
four-tun pilot house of the Passaic, similarly secured, this able physicist 
gravely tells your readers that “ The Commander of the Passaic had no 
idea of saying that the pilot house, as Mr. Eads appears to suppose, had 
bent over; the top of the wall had simply bent over by the effect of a 

Jancing shot,” and thinks ‘* this singular error of Mr. Eads has probably 
Soon noticed by our young friends at West Point and the Naval Academy.” 
Captain Drayton saia : “ The blow was so severe as to considerably mash 
in the pilot house, bend it over, open the p)ates,” etc. These young gen- 
tlemen wil! probably think that, as Captain Drayton had already said, the 

ilot house was considerably “ mashed in,” it was surplusage to state in 

he same sentence that “ the top of its wall had been bent over” also. Yet 
this is what your contributor would make them believe he meant to say. 
It is probable there are not twenty students at the Naval Academy who 
could not have told this conscientious writer (what he was evidently izno- 
raat of), vis., that the report of the Commission appointed by Mr. Welles 
to examine and report upon the injuries to the Passaic, and published on 
page 83 of “Armored Vessels,” would cover him with confusion for this 
attempt to distort the plain meaning of a vallant but deceased sailor. For 
the words of Captain Drayton are fully corroborated in that report. This 
Coramission (composed of Captain J. C. Rowan, U. 38. N., Charles W. Cope- 
land, George W. Quintard, M. F. Merritt and Jos. J. Comstock) states that 
the shot in question “ raised the pilot house half an inch and started it over 
onone side, breaking two bolts in the pilot house.’ The italics are my own, 
the words are those of the report. 

Your contributor merits all the glory he has gained by this attempt to 
destroy the effect of the gallant Drayton’s words, in this effort to sustain 
the ridiculous propesition that the inertia of forty tuns of iron cannot be 
disturbed by a cannon shot of such weight and velocity as was known tobe 
practicable at the date of the Dictator’s construction. Arguments, based 
upon such absurdities. must require unasual expedients to sustain them. 
It he still doubts that this comparatively light shot did reall 
the inertia of a twenty-four tun pilot house, after being told by one wit- 
ness that it bent it over, and by five others that it raised it half an inch and 
started it over on one side, 1 can give him other official proof of the power of 
shot to move monitor pilot houses. 


Being engaged from the inception to the'close of the rebellion in designing | 


and constructing armored vessels, I was kept poomedty and confidentiall 
advised by the Department of “ the most important facts ” connected wit 
the performance of the monitors and other ironclads; and ae ee 
charged by your contributor with being ignorant of the subject, may be 
able to refer him to some other reports that will also be new to him 

Your contributor lays a great stress upon the fact that the 
the Di do not touch the turret wali, and consequently the disabling of 
the guns cannot oecur from shot striking « pposite their ends. 

The Commission before referred to, speaking of an accident of this very 
kind, by which one of the Passaic's guns was rendered useless, and certain 
damages done to the joint at tne base of the turret, says: ** We would take 
the liberty of suggesting that this form of injury may hereafter be guarded 
by fastening a very heavy ring or band arornd the base of the turret to 
prevent distortion, aad leaving sufficient freedom between the rails of the 


Scientific Americus. 


so that any slight distortion of the turret will not 


s t 

It appears that the suggestion of this intelligent Commission was no 
decmoa large enough for the entire monitor navy, for we find = 
half of itused on “the original batch,” and the other in the e a 
Puritans, and Kalamazoos that “ were built” on a plan not re > £. 
base ring. The originals by b ing with te jens gun slides, an 
thr lasses the short gun slides withou e ° 

"Gene not to have feen noticed that one of the chief objects of ms | 
practical Commission, in recommending the use of a pesry band - — 
the base of the turret, was to prevent the distortion, which those ge = —_ 7 
foresaw was likely to occur to it if robbed of the eight important | . : 8 of 
support in its circumference furnished by the four gun slides, which are 
placed about four feet apart in the hase of the turret, and transversely 
over the main turret beam through which the vertical spindle passes. oa 

When these should no longer touch the turret wall, it would have no " ng 
except the ends of the main beam, bolted to its base attwo a Rol nts 
in its circumference, to preserve its circular shape at the deck. one 
gentlemen doubtless thought that the turret would then be likely to ose 
the cylindrical, and assume the “ partially oval form, if struck by 7m 
as smal) shot as that which mashed in the Passaic’s pilot house. ~4 t ey 
were merely “ superficial observers,” and had not been taught by your 
contributor that “ a partially oval turret would work upon a broad fla 
ring as well as one that is cylindrical.” They probably thought that a 
heavy shot at the base might bend the bottom of the wallin without mov- 
ing the top of it in also, and thus cause an ugly leak, evenif it did not prop 
the turret’s rotation, and —— its — *might, to some extent, be 

uarded against by a heavy base ring. i 
errne Dictator’s turres is 24 feet in its internal diameter. Its wall is 15 


carrtage and the turret. 
effect the gun carriages. 


inches thick, and it is not enlarged or in any way strengthened at the base. | 


The turret walls of * the original batch” were eleven inches thick. The 
bands placed around their bases were five inches thick by tweive or fifteen 
inches in hight. Ineluding this band, those turrets are consequently one 
inch thicker at the base than the Dictator’s. 

The Dictator has a series of similar five-inch bands, one above the other, 
incorporated into the construction of her turret, the lower one of them 
beivg six inches thick (one of the ten thin plates being cut short to allow 
for its extra inch of thickness). In my letter 1 proved from official reports 
that the base ring about the monitors failed to give adequate protection. 
The heaviest shot thrown against them were from ten-inch columbiads. 
These shot weighed only 128 pounds. Yet they were found sufiicient to 
disable a Yurret sixteen inches at its base, including the base ring. Now is 


it not a most egregious absurdity to claim that the Dictator’s turret, not as 


thick at the base by one inch, is invulnerable against fifteen-inch shot 
weighing three and one half times as much. 

And is it not equally absurd to claim that this wall, resting ona flat, level 
surface, and in no way secured from being knocked into a “ partly oval 
shape,” except at only two points in its entire circumference of 83 feet, 
should have sufficient stiffness and inertia to prevent its being distorted 
more than two inches? For two inches is the entire distance existing be- 
tween the turret wall of the Dictator and the ends of her gun-slides. This 
enormous space of two inches is the basis upon which their claim to im- 
pregnability is resting. The feeling of security which possesses your con- 
tridutor on the gunslide question can only be equaled by the ostrich, who 
having thrust his head under cover a few inches, thinks everything is then 
absolutely sate. 

Your contrigutor says: “ Critics all point to the disastrous consequences 
of shot striking at that junction [the base of the turret]; but they do not 
appear to comprehend the practical merits of the expedient of rotating the 
turret on a flat ring, level and parallel with’ the deck.” Of course they do 
not. without a great deal of study, becanse it is such » very intricate and 
difficult problem. It might pe worked out, though, by the ima, ear cal- 
culus, if it failed to be solved by the differential or integral. Equally in- 
comprehensible is the proposition, to ordinary minds, that the base of the 
Dictator’s turret is safer without a heavy ring to prevent its distortion than 
with it; ana that a fixed turret, joined firmly to the deck * will. owing to 
the rigid nature of the connection, inevitably produce fracture and leak,” 
from the impact of a heavy projectile, while the same shot would be harm- 
less against the base of the same turret if it was not joined to the deck, but 
only stood “ on a flat ring, level with the deck,” that would a/low the turret 
to assume the oval or cylindrical form, just as the force of the shot moved 
it. Neither leak nor harm to the gun slides, twoinches distant within it, 
could possibly occor. “* Casual observers” fail to see “ the practical merits 
of the expedient ” however, and the records of the “original batch” do 
not quite support these propositions. 

One of the great merits claimed for the Dictator is her remarkable steadi- 
nessin aseaway. *The sea breaks over their low, flat decks powerless 
for harm,” exclaims their enraptured advocate. He might have added, 
“and their guns are esemky powerless,” for the Dictator’s ports, being but 
two feet ten inches above her low, flat deck, they must, of course, be kept 





overcome | 


gun slides of | 





closed at such times. 
water, asmall quantit 
son @ small amount of leakage will send her to the bottom. If we canvot 
gain immunity from the enemy, who is rarely with us, without increasing 
tne danger of foundering, which is always present, had we not better take 
our chances behind thinner armor? hog as suggestive a lesson in the 
science of naval defense as can be drawn from our late conflict, would be 
a comparative statement showing the actual loss of life on our armor case- 
mated vessels, caused both by the fire of the enemy and tne foundering of 
the vessels, and the loss of life from the same two causes in the monitors. 
lam confident that whether this comparison be made according to tunnage, 
weight of metal thrown in action, cost of the ships, or number of men en- 
gaged in them, the loss of life will be found to have been greater on the 
monitors than on the others; while there is not a sailor afloat or ashore but 
would deem death in battle far more preferable to the fate of those who 
went down on the ill-fated Weehawken. 

The overhang of the Dictator is another one of the defects of this vessel, 
though it has been claimed as one of her greatest perfections. 

The amount ofimpencetrability given by these three or four feet of timber 
backing projecting out from her sides, is obtained by a sacrifice of speed 


[Maron 19, 1870. 


appendage ; for the possibility of using it, the vessel never having been 
able to make over seven knots per hour, is so funny asto “amuse our 
young friends at West Point and the Naval Academy.” This ram, so curi- 
ously wrought, and of length sufficient to pierce the most powerful enemy 
through and through. is only dangerous to the friendly ship that tows her 
along, ae she goes cralsing on the high seas, and chasing the enemies of the 
Republic. ‘A Mormon elder, about to mount a dilapidated steed, was asked 
what he intended to do with it? On replying that he intended to follow 
the Lord on him, hie interrogator rejoined,“ You will have to push that 
horse right smartly before you overtake him.” The Dictator’s chances for 
overtaking an enemy are nearly asgood. Her contract guaranteed a speed 
of sixteen statute miles per hour for fifteen consecutive hours, but the 
greatest speed shown by her steam log, in the Bureau at the Department, 
is only seven knots, and that but for one briefhour. “ Sic transit,” etc. As 
the engine and boiler power of this sbip is enormous, and as almost every 
one of the “ original bach ” (without exception, [ believe). failed to make 
the speed guaranteed by their contracts, I can only account for the fact, in 
the Dievator's case, by the retarding influence of this peculiar appendage, 
the overhang, coupled with the laborious duty of carrying her dangerous 
rr 


‘am. 

In summing up the wonderful qualities of this perfect specimen of the 
monitor system, then, we find: First—That ber invulnerable turret never 
has becn under fire. Second—That turrets as thick as hers at the base have 
been injured at the deck joint with projectiles scarce y more than one 
quarter as heavy as fifteen-inch shot. Third—That her gunsilides are only 
secure against the lighter class of projectiles. Fourth—Tnat similar joints 
on the vurret roof on other vessels have been injured, and the turret 
stopped by light shot, while hers is only provided with an additional pro- 
tection that is not available except under the most favorabie circumstan- 





In consequence of the small exposure of hull above | 
of armor will clad her sides, and for the sarce rea- | 


ces, and those circumstances beyond hercontrol. Fifth—That pilot houses 
similarly secared, and only sixteen tunslessthan the weight of hers, have 
been wrecked by small and hait-spent glancing shot. Sixth—That ber low 
speed is such as to make her a helpless hulk agaiost the submerged rams of 
many war vessels now afloat. Seventh—That herlow ports render her un- 
able to return the fre of an enemy,who may chance to overhaul herinarough 
sea. Eighch and lastly—That her low position in the water, and the warn- 
ing fate of three of her predecessors, give assurance that eternal vigilance 
is the price of her safety against sudaen toundering. . 

To continue thus persistently to mislead our countrymen into the belief 
that such a vessel is capable of coping with some of the English ironclads 
now afloat, when we dare not trust ver at sea alone for fear of foundering - 
or that we have one single armored ship (A@/amazoo or anything else) tha 
can stand against them, betrays either unpardonable ignorance, or & total 
want of patriotism. 

I have been reluctantly drawn into this diseussion to defend myself 

ainst the severity of your personal strictures, and have hastily thrown 
these facts and arguments together with no wish to d«preciate the tmpor- 
tant services rendered by the monitors in our late conflict, nor in any wise 
to lessen the fame of their distinguished inventor. Their merits and his 
genius will find in history the high place deservedly won by them in the 
exigencies of the hour, no matter what system of naval defense be found 
best suited to the present wants of the age. 

I have no leisure to notice the ridicule or criticisms which you or others 
may choose to apply to my system, nor have | the right to ask your space 
in defense of it, but trast I shail re find time and materials, and have 
opportunity granted, to repel personal charges of ignurance and misrepre- 
sentation, eitner direct or implied, when made in a journal of respectable 
standing. Your obedient servant, JAMES B. EADS. 


NEW BOOKS AND PUBLICATIONS, 








METRICAL PocKkET-BooK, OR MANUAL OF WEIGHTS, MEAs- 
URES AND Corns. For the Use of Merchants, Clerks, 
Travelers, Statisticians, Jewelers, Physicians, Chemists, 
Engineers, Mechanics, Students, and Teachers. Contain- 
ing the Principles of the Metric System ; Scales and 
Tables for the Reduction of all the Metric, English, and 
United States Standards; Tables of the more important 
Foreign Weights, Measures, and Coins, with their English 
and Metric Kquivalents, etc. By H. Dalmon. Philadel- 
phia: J. B. Lippiacott & Co. 1870. 

This is a highly useful little manual, and in the present growing use ot 
| the metric system, something of the kind is a necessity to every man who 
wishes to follow easily the industrial progress of the age. 

WINSLOW’s COMPREHENSIVE MATHEMATICS. Being an ex- 
tensive Cabinet of Numerical, Arithmetical, and Mathe- 
matical Tables, Data, and Formulas, and Practical Rules 
for the General Business Man, Merchant, Mechanic, Ac- 
countant, Teacher of Schools, Geometricians, and Scien- 
tists; Appropriately Arranged and Applied by E.S8. 
Winslow. Eighth Edition. Enlarged and Improved. 
Boston: Published by the Author. 

The book is a 12mo of 450 pages, and contains more than 100 diagrams; 
it is full bound in sheep, and lettered. Price, $2°50 per copy, delivered at 
| the counter, or sent by mail, post-paid, on receipt of price. It may be had 

of G. W. Lindsey, No. 1,081 Washington street, Boston; or at the author's 





which makes her terrible ramming projection at tne bow a most ridiculous | present business office. No. 6 Murray street. 














RecerpTrs—When money is paid at the office for 
st bscriptions, a receipt for it will be given; but when 
subscribers remit their money by mail, they may con- 


MPORTANT To Owners of Steam Boilers. 
Scaie in Steam Boilers removed without loss of time 

or injury to the iron. 
GEO. W. LORD, 107 West Girard Ave. Phil’a, Pa. 


Send for circulars to 





sider the arrival of the first paper a bona-fAde acknowl- 
edgment of their fands. 


Advertisements. 


MPROVED 


chinery bought 


a manrfactured b 
N.Y. Also, dealer in all kinds of Iron and Wood-work- 
ing machinery, Belting, etc. New and Second-hand ma- 


BAND-SAW MACHINES,— 
GEO. HARVEY, 21 & 23 Spruce st., 











LOWELL 


Hydraulic Experiments 





Of New York. 


OFFICE 


TRINITY BUILDING, 111 Broadway 


Room No. 71. 


Theraiue of the SCIENTIFIC AMERICAN Gs an advertising 
medium cannot be over-estimate’. Its circulation ts ten 
times greater than that of any similar journal now vub- 
shed, t goes into all the States and Territories, and is 
read in all the vrincipal libraries and reading-rooms of 
the world. We incite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adrertise- 


Philadelphia Machivery Avene. 


KELLY, HOWELL & LUDWIG, 
917 Market st., Philadelphia, Pa. 


HE GREAT WISELL LATHE (Unequal- 

ed), Turns Spokes of all sizes, Whiffletrees, Spring- 

bars, Hammer,Sledge, Pick,Plow,@ Yankee Ax Handles, 
Plow Beams, Wagon ee | etc. paren 
t. R. SELL, 

Manufacturer and Patentee, at Warren, Ohio. 








ment in @ printed newepaper. He wants circul . I 
itie worth % cents per line to advertise in a paper of three 
thousand circulation, tt is worth $20 per line to advertise 
inone Of thirty thousand, 

RATES OF ADVERTISING. 


Back Page - - - - $1'00 a line. 
Inside Page- = = «= - 75 cents a line, 
4ngravings may head advertisements at the same rate per 
line, by mea urement, as the letter-preas. 








OOMS with Steara Power, at Newark, N. 
J. Factory corner of State and Sheffield sts. Ap- 
ply to F. M. HOAG, 22 Reade st., New York. 
NTIRE RIGHT—REVERSIBLE CURRY- 
comb, for sale ont. Address, for full particulars, 
J. M. BAKER, Marshfield, Ohio. 





free, 


APER. BAG MACHINES-Having the very 
latest improvements, and superior to ali others, for 
¢ and license, by B Y, 





B. 8. 
64 Kilby street, Boston, Mass. 
SWINGLE’S PATENT COMBINED 


Boring and Mortising Machine. 


It bores and mortises at one operation. Having had 
- in constant ng a overs yoess at bag, Ky works, 

© guarantee its ng satisfaction. ce L 
cerns Sef ey YOR. 

Sorner Jay an ymout Brooklyn, N, Y., bet 
Catherine and Bridge Street Ferries. renee 


.TEAM ENGINES ANY TOOLS FOR 
KJ sale at the South Brooklyn Steam Engine Works, 
Brooklyn, N.Y. One new horizontal engine, 10 by % 
in., one 15 by 30 in., one second-hand 16 by 48 in., one 
ditto, 24 by 72 in. ; one new 15-horse power portable en- 


ine ; one new first class Sugar Mili, rolls 24 in. diame- 
er by 54 in. long, with 40 feet each, of cane and begasse 
carriers, carrier wheels, extra crown wheels, etc,. price 
,000—cost $5,000 ; one first class Fairbairn’s Patent Riv- 
eting Machine, with hoisting gear chains, clamp chains, 
overhead driving pulleys, and heating furnace, al! in 
complete order, price $1,500: one new triple geared 
turning lathe, 72 in. swing, 43 feet bed; one iron er, 
nearly new. bed 36 feet long, table 24 feet. will plane 63 
in. square ; one iron planer, nearly new.bed 24 feet long, 
table 21 feet, will plane 38 in. square ; one nearly new 
and vsry complete forge furnace, with boiler and set- 
tings overhead, new crane portey bee and toolse—will 
be sold ata b: n; three Holler Piate Power Punches ; 
two new geare foundry ladies, each, 7 and 8 tuns; one 
set of hand bending rot's 9in. diameter by 9 feet iong ; 
besides a variety of other tools and machinery. Ad- 
dress as above and sena for catajogue, 











wenesere 


o 


“ “ “ 


MADE FROM THE FINEST STEEL. 
And Warranted in every respect. Samples free. Address 
8. M. SPENCER, Box 47, Brattleboro, Vt. 


USE 





OUT OF USE 


Send for Illustrated and Descriptive Circular. T. W. 
FAY, Patentee anc Manufactu rort Ouandom, N.J. 


UDSON RIVER Institute and Claverack 

J College.—A first-class institution for both sexes. 

College course for Ladies and Academic course for 

Ladies and Gentlemen. Nine departments and seven- 

teen Professors and Teachers. TERM OPENS APRIL 4TH. 
For catalogue containing iil porttonlare, address 
REV. ALONZO FLACK, A.M., 

President, Claverack, Columbia Co., N. Y. 


Lubricating 
OILS. 


3 CENTS TO $1°50 per Gallon. Send for 
ee) List and prices to GEST & ATKINSON No. 9 W. 24 
st., Cincinnati,O.,or No. 710 North Main st.,St. Louis,Mo. 


THE CHALMERS-SPENCE 
Patent Non-Conductor 


For covering Boflers, Pipes. etc. § ° 
bustible. never deteriorates” H ead Office foot ot Ninth 
st.. E. R..N.Y. Branch 1202 and 1204 N. Second st. St.Louis, 
Mo. Agencies Beston, Philadelphia, and New Orleans. 


PATENTEE 


\ V ho have failed in their efforts to di 
of their rights will do well to consi 
ann eey | <2 —— of charge. Sony valateie ie. 
e lying dormant for want - 
ment that might realizea fortune OF thete Oman 
laced in our hands and brought to the attention of cap- 











-_ 











talists. Only those will be accepted which w 
isfied can be sold, as our object 4 solely the aeieion 
ofa commission. A candid opinion can therefore be re- 
lied upon. No oa for services unless successful. 
References on application. E. E. ROBERTS & CO., | 
Consulting Engineers, 15 Wall st,, New York, 





Hydraulic Motors, 


On the flow of water over weirs,in open canals of uniform 
rectangular section, and through submerged orifices and 
diverging tubes; made at LOWELL, MASS. By James 
B. Francis. Second edition, revised and enlarged. Illus- 
trated with 23 Copperplate En . 
One vol., 4to, 250 pages. $15 
This work is an authentic record of the principal Hy- 
draulic Experiments made at Lowell during the last 
thirty years. in connection with thé use and distribution 
of the Water-power of the Merrimack River, at that 
lace. These experiments have been made onan un- 
usually large scale, with the greatest care, and at very 
qront szpenes, forthe par = of furnishing accurate 
or these purposes. They are e e 
to other water-powers. 4 ental ata 


D. VAN NOSTRAND, Publisher, 


23 Murray st., New York. 


ESIDES MUCH INTERESTING READ- 
ng Matter, over 80 New Inventions are d 
and over 30 illustrated and described, in the March wa! 
of THE PATEN R. Improvements in Agricultu- 
lements, Machinery, Tools, House-farnishin 
, Building Materials,etc., etc., etc., are included. 
anufaeturers, Dealers, Inventors, and ents find val- 
uable information in this BEAUTIFULLY ILLUSTRATED 
E1GHT-PAGED JOURNAL. Terms 50c, a year to subsecrib- 
ers. Send 2 stompe for sample copy. 
And Agents for the sale of Pate ‘ Bichte and Pete 
sale of Paten ‘4 
Inventions, 119 Milk st., Boston, Mase. Pre Eee 





O MILLERS.—Jchn Russell, of Prairie 

Postoffice, Clinton Co., Mo., will give valuable in- 
formation concerning Mill Spindles, for the small sum 
of $5, sent to his address. Those using his patent Step 
Support for Mill spindles {sce engraving on another 
page), can have the same information free. 


LL PARTIES ABLE TO FURNISH 24- 
iand or new hydraulic, or other powerft 
poe eemene § ~~ ae vony od of price, tay ge 
nt, an Stance be 
and when shut. Address whats 835.3 ER we 
No.5 West 4th st., New York city. 


CLARK’S PAT. MULTIPLYING PRESSURE 


FAN BLOWER. 


HE BEST FAN BLO , 
vented. For circulars awe EVER IN- 
THE RAHWAY MANUFACTURING co., 
Rahway,N. J. 


- WOODBURY’S PATENT 
Planing and Matching, 


and Molding Machines,Gray & Wood’ | 
Saw Arbors, wre other wood working Tachi eelfolling } 


» A. WO 91 Libert $ 
Send for Circulars. 67 Sudbury serch. Ihoston 





1832. SCHENCK’S PATENT 1870 
Woodworth Planers. 


And Re-sawing Machines, Wood and Tron Working Ma- 


WHARVES AT 
LOCUST POINT, BALTIMORE. 
MINES AT 


FAIRMONT, MARION CO., W. VA. 


HE FAIRMONT GAS COAL COMPA- 
NY, of NEW YORK, solicit the orders of Gas Com- 
panies for their Very Superior Gas Coal, 

The Coal from their Mines is remarkably free from sul- 

hur, and will be carefully mined and carefully shipped, 

ee of slate and other impurities. 

This Coal has an illuminating power of 19 candles, 
yieiding over 10,000 cubic teet of gas to the tun, and an 
excellent Coke. 

Refer to the Manhattan Gas Light Co., of New York, 
and the New York Gas Li ny Co. of few. York. 

. N. MEYLERT, President. 

HIRAM BENNER, Sec. and Treas’r. 


WHERE? — 


HE GREAT REQUISITE TO SUCCESS 
ote ite - business is 6o know where you can best 
ire what you want, » ANTS, MANUFAC- 
TURERS. MECHANICS INVENTORS, etc., will pro- 
mote their own interest by attention to the following: 
ot te eee we furnish cettmetee and drawings 
st possible rates, as MANUFACTURERS OF 
TOOLS, DIES, AND MACHINES for special work of 
every description. Also goneeel jobbing machinists, 
spinning by hand, or machine and chucks furnished to 
pattern. Blanking, stamping, 
one waste in iron, pras, tin. or steel, done Py 3 
er, e manufacture SHEET AND ROLL BRASS 
ND COPPER WIRE, brass and copper tubing. 
Spectel attention paid'to orders for EXACT SIZES AN 


Models made and inventors’ ideas perfected. 
Our superior machinery enables us to furnish the best 
quality of goods at the lowest price. 


MANHATTAN BRASS AND MANUFACTURING CO. 
WORKS, ist AVENUE, 27rH AND 28TH STS. 
NEW YORK CITy. 

Ss. A. MIDDLEBROOK, Supt. 
Circulars, with particulars, sent free upon application. 


ror SALE.—The Stockholders of the “ Du- 
buque Manufacturing Company,” Dubuque, Iowa. 
esiring to discontinue the business of the Company for 
themselves,on account of want of capital to successfully 
prosecute the same, hereby offer their extensive work- 
shops for sale. The shops have been in operation about 
fifteen years. The principal branch of manufacture is 
thrashing machines,which are well and favorably known 
throughout the Northwest, being second to none manu- 
factured in the United States. The shops have also full 
facilities to doall kinds of mill and machinery work. 
Dubuque has a population of over 20,000 persons,and with 
the excellent facilities for shipment by river and rail, 
pape ep lnvestanent to any party Bevins 
xperience. For further particulars ap- 

ply to DUBUQUE MANUF'ING CO., Dubuque, Iowa. 


and press work for 
mptly to 

















chinery, Engines, Boilers, etc. JOHN B 
SON, Matteawan, N. Y., and 118 Liberty ot NewYork.” 


MERICAN PAVEMENT. — Rights for 
sale. C, W. BAILY, S43 N, 3d st., Philadelphia, Pa. 





Marcu 19, 1870.] 





 BAIRD'S 


INDUSTRIAL BOOKS. 


LIST NO. 3. 


Box.—Practical Hydraulics: A Series of Rules 
and Tables for the use of Engineers, ete. By Thor 
Box. imo 

Buckmaster.— The Elements of Mechanical 
Physics: By J.C. — wee Illustrated with nu- 
Merous ENYravings. 12M0..........0..00.ceccseess $1 50 

A 


Bullock.—The piece Peurt Cottage Builder : 


Series of Designs, Plans, and Specifications, from 


$200 to $20,000 for Homes for the People; together | 
with Warmirg, vepulation, | pratna e, Painting, and 
Landscape Gardenin ullock, Architect, 
Civil Engineer, and ee iteatrated by 75 
engravings. 8vo $3 50 


Bullock.—The Rudiments of Architecture and 
Building: For the use of Architects, Builders, Drafts- 
men, Machinists, Engineers, and Mechanics. ‘Edited 
by John Bullock. Illustrated by 250 engravings. 
OVO ccccccccvccccsccscccsccosececesoosscoconcoceoscoses $3 50 


Burgh.—Practical Illustrations of Land and 
arine Engines: Ghowing in detail the Modern Im- 
provements of High and Low Pressure, Surface Con- 
densation,and puper Heating, together with Land 


Scientific 





EW ING-MACHINE MACHINERY AND 
Machinists’ Tools, in great variety, from new pat- | 
| terns, with many recent improven ents, and first-class | 
j Te pamaneilo. ae, Pr and Reci iprocating Hydraul. | 
e or running print 86e 14 | 

jb gv iy delivery t printing presses,blowing organs, | 
THE PRATY 2 WHITNEY COMPANY, | 
Hurtford, Conn. | 


S 


Send for description. 


Buy Barber’ s Bit Praee: weccatia is 


Aimevican, 


lL Literature. | 
‘| BAIRD’S CATALOGUE, FEB. 15, 1870. | 
81 PAGES, S8vo. 

This New and Enlarged Catalogue of the magnificent 





collection of PRACTICAL AND SCIENTIFIC BOOKS, | 





| inall departments, now published by me, will be sent 





BAe MAKERS WANTED— 
Two Ist-class Saw Smiths. Address, with references, 
CURTIS & CO., 117 Vine st., St. Louis, Mo. | 


To Electro-Platers. 


] ATTERIES, CHEMICALS, AND MATE- 
'IALS, in sets or single with books of instruction 
3 | mangfactured and sold by T THOMAS een” Manufactur- 
ing Electrician, 19 Bronifeld s Illus- 
trated catalogue sen sent free on application.” 


Every - Yy Man his Own 


Ly 

RIN TER.—With one of our presses,and the | 

material accompanying it,every man can do his own | 
printing, thus saving much time and expense. Circulars | 
contain hg full information about these Presses, prices, 
recommendations,etc.,:nailed free on application. Spect- 
men books of types, cuts, borders. etc., etc., 10 cents. 

Al AMS PKESss 0O., 58 Murray st., New Tore, 














and Marine Boilers. By N. Bu urgh, | gt Il- 
iustrated by twenty plates, double t folio, 
WOE COMB councceseserr td cdcccdspecinccboccoteeseneseall $21 


Burgh.—Practical Rules for the Proportions of 
Modern Engines and Boilers for Land and Marine 
Purposes. By N. P. Burgh, Engineer. 12mo $2 

Burgh.—The Slide Valve Practically Consid- 
ered: By N. P. Burgh. Completely vormane 
TZMO.....cccccsocecess SPOgdcccecdeeDeccccccgesoceseccccces 


The above, or any of my Books, sent by mail, free 
of postage,at the peceaien price. My new and enlarged 
Catalogue of Practical & SCIENTIFIC Books, $1 pages, 
Svo,now ready,complete to Feb. 15, 1870, will be sent, 
free of postage, to any one who will favor me with his 


address. 
HENRY CAREY BAIRD. 
Industrial Publisher, 406 Walnut St. 
ILADELPHIA. 


7] WROUGHT 
IRON 


Le MS & G/RDERS 


HE Union iron Mills, Piwspurgh, Pa. The 
attention of Engineers and Architects is called to 
our improved Wrouzht-iron Beams and Girgers ( patent- 
ed), in which the compound weide between the stem and 
flan es, Which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are 
repared to furnish all sizes at terms as favorable -” can 
e obtained elsewhere. For descriptive lithograph ad- 
dress the Union Lron Mills, Pittsburgh, Pa. 









y o 
2d-Hand Engines. 

One “ Corliss ” cylinder. 18x48, with valve gear, new in 
the Armory of the Providence Tool C ompany. Tobe 
replaced by a Babcock & Wilcox engine. 

One 82x30 vertical condensing engine, in good order. 

One 14x36 engine, with . = Aaa cut-off. 

One 14x.6, lain slide-valv 

One 10-H. P. * Wilcox ” engine, with safety boiler, good 


order. 

One 8x12 “ Fuller” Portable, with vertical boiler. 

One 8x12 hoisting engine, new 

One 7x12 Vertical Portable, new. 

One 8x20 “ Corliss” engine. 

One 15x30 “* Crosby ” engine, pew. 

One 7x9 vertical engine, good as 

Two flue boilers, 36 in. dia.. 1 feet 1 lon 
BABCOCK, W 
4 Cortlandt street, New Fork. 


RIDER’S GOVERNOR 


CUT-OFF ENGINE. 


MA Nroris west ith, by the Delamater Iron 


Works, West 13th st., New York. The prominent 
et of this engine are : 


or equal to any ; per- 
fect regulation of speed by cut-off; entire absence of 


delicate or complicated mechanism; simplicity of design 
and non-liability of derangement; requiring no more 
care than common engines, 

Note.—This improvement can be applied in many 
cases to existing engines. Pamphlets sent on application. 


A Splendid Work of Art. 


The undersigned have recently published the fine Ste 
Engraving entitled 


Men of Progress--- 
AMERICAN INVENTORS 


The Plate is 22x36 inches, 


And contains the following group of illustrious in 
ventors, namely: Prof. Morse, Prof. Henry, Thomas 
Blanchard, Dr. Nott, Isaiah Jennings, Charles Good 
year, R. J. Saxton, Dr. W. T. Morton, Erastus 
Bigelow, Henry Burden, Capt. John Ericsson, Elias 
Howe, Jr., Col. Samuel Colt, Col. R. M. Hoe, Peter 
Cooper, Jordan L. Mott, C. H. McCormick, James Bo- 
gardus,and Frederick E. Sickles. The likenesses are 
all excellent, and Mr. Sartain, who stands at the head 
of our American Engravers on Steel, in a letter ad- 
dressed to us, says “ that it would cost $1,010 to engrave 
the plate now,” which is a sufficient guarantee of the 
very high character of the Engraving as a work ofart. 
Price of single copies $10, sent free. But to any desirin 
to sabscribe for the ScIENTIFIC AMERICAN, the paper 
will be sent for one year, together with a cepy of the 
engraving, upon receipt of $10. The picture is also of- 
fered as a premium for Clubs of Subscribers as follows: 

Any one sending ten names, for one year, and $30, will 
have one picture; or twenty names,for one year, and 
$50, will also have one picture. 

For Specimen of the Paper and Prospectus, address 

MUNN & CO., 37 Park Row, New York. 
~~ 

$25 


+ " 
TOTICE.—A Good Custom Mill for Sale 
orrent. Price $5,000, $1,500 down, balance in 7 pay- 

ments, 6 per cent interest on notes to be e paid in 7 years, 

time, 8run of burrs, 2 water-wheels, 10 feet head; can 

Tun every dayin the year. 10 acres of land, 1 house, 1 

stable, 1 wood-house, 1 spring and spring -house, fruit of 

all inds, location 44 miles north of Hagerstown, or 
rent 5 years for $1,000. cash down, or 5 years for $1,500. 

a mill mene from $1,800 to $2, 400 a year. Machinery is 

il new. e8s G. W. BARRETT, 
alton, wy OG Ind. 

_ — * 


J ANTED. — Foreman to take charge 
Foundery (oomneries with a Steam En- 
working from 15 to ® hands. He must un- 
3 | and mixing iron, making brass 

ave acquitted himself with credit 
situation ; must be an American, not over 
and have *good qualifications and habits. 
ntral Ohio; situation permanent. ee 
state 


a Roo4 gon condition, 











A DAY.—40 new articles for Agents, 
Samples sent FREE. H. B. SHAW, Alfred, Me. 








ofa 
gine Works) 
understand 
castings, etc 
ina similar 
40 years old, 
Lovation, e2 
¢cants must 


meet the above requirements and 


ROUGHT-Iron Pipe for Steam, Gas, and | 
Water; Brass Globe Valves and Sto Cocks, Iron 
Fittings, etc.’ JOHN ASHCROFT ,50 John St..N. ¥ 


Iron & Woodworking * 


Machinery Depot. New and Second-hand. 
GEORGE L. C uy NGs, 140 Conter st., sew | Tork. 


THE AMERICAN FAMILY 


KNITTING MAG 


Is precsnted to the public as the n.ost Simple, Durable, 
Price « and Cheap Knitting Machine ever invented. 

This machine will run either backward or forward | 
with equal facility; makes the same stitch as by hand, 
but far superior ‘in ev ery respect. WILL Knit 20,000 
STITCHES LN ONE MinvrTeE, and do perfect work. It will 
knit a pair of Stockings (any size) in less than half an 
hour. It will knit Close or Open, Plain or Ribbed Work, 
with any kind of coarse or fine woolen yarn, or c otton, 
silk or linen. It will knit stockings wi double heel 
and toe, drawers, hoods, sacks, smo caps, comforts, 
purses, inufts, fringe, af, ‘hans, nubias, @ndersieeves, mit- 
tens, skating caps, lamp wicks, 5 } cord, undershirts, 
shawls, jackets, cradle blankets, gins, suspenders, 
wristers, tidies, ‘tippets, tufted olaek, 724, in fact,an end- 
less variety of articles in every-day use, as well as for 
ornament. 

FROM $ TO $10 PER DAY can be made by any one 
with the American Knitéing Machine,knitting stockings 
etc., while expert operators can even make more, knit- 
ting Ant! work, whi always commands a ready sale. 

Rs can geil their wool at only forty to fifty 
oon per Ib., bus ey etting the wool made into yarn at 
a small a nitting it into socks. two or three 
dollars per ct be realized. On receipt of $25 we 
will forwar , machine as ordered. 

We wish to procure active AGENTS EVERYWHERE, 
to whom the most liberal inducements will be offered. 
Address 
American Knitting Machine Company, 


Boston, Mass., or St. Louis, Mo, 


ICHARDSON, MERIAM & CO., 

Manufacturers ot the latest improved Patent Dan 
els’ and Woodworth Planing Machines, Matching, Sash 
and moldin: p Seponing. Mortising, Boring, Sha ing Ver- 
tical and Circular Re- -sawing Machines, ‘aw Mill , Saw 
Arbors, pallway Cut-off, and aw Ma- 
chines, Spo! ray Lathes,and various 
other kinds ot Wood. okies achinery. Catalo = 
and price lists sent on application. Manufactory, 
cester. Mass. Warehouse, Air} liberty st..New York. 17 o 


YORTABLE — STE AM ~ ENGINES AND 
Boilers, Complete. 
Horse wre. 





| 
| 


Pi 





LL 























Hi. B. ee & CO., 
New Haven, Conn. 


ILICATE OF SODA, IN ITS VARIOUS 
forms, manufactured as a specialty, bY 
Qaartz Co. » 783 South 2d st., Put fladelphia, P: 


HE NOVELTY IRON WORKS 


foot of East 12th st.,Lathes 
achines for manufacturing 


25 
For Sale by 











Have For Sale at their Sho 
Planers, and all kinds of 





Engines, Tools, etc. 
9 SAFETY HOISTING 
Machinery. 
OTIS BROTHERS & CO. 


NO. 3099 BROADWAY, NEW YORK. 


Niagara Steam Pump. 


CHAS. B. HARDICK, 
No. 9 Adams st., Brooklyn N.Y 


HINGLE AND HEADING MACHINE— 

Law’s Patent with Trevor & Co.'s Improvements. 
The simplest and Best in use. Also, Shingle, Heading, 
and Stave Jointers,Equalizers,Heading Turners, tm ers 
etc. Address REVOR & CO., Lockport, N N.Y. 


Heater, Filter, and 


LIME EXTRACTOR 


FOR 
STEAM BOILERS. 
- Send for Circulars to 
D. F, WELSH & CO., 
Manufacturers, Bucyrus, 0. 

















ODD & RAFFERTY, Manufacturers and 
am as IN MACHINERY. 

; Warerooms, 10 ay st., N. ¥ 

nps, Machinists’ Tools. Also, Fiax, 

Hemp,Kope,and Oakum Machinery, Snow's and Judson’s 

Governors, Wright's pat. Variable ut-off & other engines. 


r ODELS, PATTERNS, EXPERIMENTAL, 

anal ae mochinesy Models for the Patent Office 

ailt to order by HOLSKE MACHINE CO., Nos. 5.8, 590 

an i582 Water st., near Jefferson. Refer to SCIENTIFIO 
AMERICAN office. “ou 


SHCROFT’S LOW-WATER DETECTOR 

will insure your Boiler $eainet explosion. 70nM 
ASHCROFT. 5 Jobn st.. New ¥ tt 

URDON IRON WORKS, —Manufacturers 

of Pumping Engines for Water Works, High & Low 

essure Engines, poreenie Engines of all kinds, Sugar 

Mills,Screw,Lever,Dr ons Hydraulic Presses,Machinery 

in general. Hubbard & yhittaker, 102 Front st.,Brooklyn. 


INEGAR. —How Made from Cider, Wine, 











FREE OF POSTAGE, to any one who will favor me with 





his address. No such list of Industrial Books, of his | 





own publication, is issued by any other publisher in the | 








MERRICK & SONS, 
a PATENT 

i Safety Hoist 
ACCIDENTS 


y Breaking of 
Hoisting Ropes, 
Absolutely Prevented, 
Address 


avenue, 


Philedelphia, | Pa. 








| United States or Great Britain. 





HENRY CAREY BAIRD, 
Industrial Publisher, 
406 Walnut st., Philadelphia, Pa 





ATENT FOR SALE.—An Article of Tin, 

‘in general use, requiring but small means to mapa- 
1d on casy terms. RAD 

HENRY J. DA 

Ti Liberty st., New York. 


facture, will be so 


‘GREGORY'SSEEDCATALOGUE 


Y ANNUAL CATALOG®DE, containing a | 
list of many novelties, besides all the st andard | 
vegetables of the garden (owge 100 OF WHICH ARE OF MY 
list of Flower seed | 


"7 


| OWN §@GROWING). with @ choice 
| will be forwarded Gragss to all. I warrant my seed, 
| shall prove as represented. I warrant it shall reach | 


each purchaser. 
reach me. Send 


JAMES J. 
it 


a catalog 
"GREGORY, “MARBLEHEAD, Mass. 


OBEBT McCALVEY, Manufacturer 
HOISTING MACHINES AND DUMB WAITERS. 
ents! 


602 Cherry st.. Philadelphia, Pa. 
Ag Read This! 
WILL PAY AGENTS A SALARY 
>. per week and expenses, or allow a large 
| commiss'*~, to sell our new and wonderfui inventions. 
udress M. WAGNER & CO., Marshall, Mich. 


HE INVENTOR’S 

GUIDE.—A valvable book upon Mechanics, Patents, 
and New Inventions. Containing the U.S. Patent Laws, 
Rules - Directions for doing business at the Patent 
Office / diagrams of the best mechanical movements, 
with * jcecriptions ; the Condensing Steam Engine, with 
engraving and de scription; How to Invent ; How to Ob- 
tain Patents; Hints upon the Value of Patents; How to 
sell Patents; Forme for Assignments; Information upon 
the Rights of Inventors, Assignees and Joint Owners; 
instrnctions as to Interferences, Reissues, Extensions’ 
Caveuts, together with a great variety of useftil informa- 
sn in regard to patents, new inventions, and scientific 
rests, with scientific tables,and many illustrations 
} ages. This is a most valuable work. Price only 2 
ents. Address MUNN & CO., 37 Park Kow y. 





of 


Founders yo Materials, 


Facings, Sand, Clay, Bricks, yg ;Tools, Vitriol,Bab- 
bit Metal Belting,ete. VANTUYL& Co. 273 Che rry st., N.Y 


TS BEST PUNCHING PRESSES ARE 
made by the Inventor and Patentee of the famous 
Eccentric Adjustment. peatagemente upon said Patent 
will be severely dealt wit 





STILES, 
Middletown, Conn. 


TEAM AND WATER R GAGES, STEAM 
MZ yutatiog, Pioem. and Engineers’ Supplies. 
ous ASHCROFT, 50 John St pw York. 
Ts WOODWARD STEAM-PUMP MAN 
UFACTURING COMPANY, Manufacturers of the 
Woodward Pat. Improved Safety Steam Pum 





and Fire 
Engine, Steam, Water,and Gas Fittings of all kinds. Also 
Dealers in Wrought-iron P’ ipe Boiler Tubes,etc. Hotels 
Churches,Factories,& Public Buildings. Heated by Steam 
Low Pressure. Woodward Building, 76 and 78 C . nter st. 
cor. of Worth st. (formerly of 77 Beekman ‘1. Y. All 

arties are hereby cautioned against infringaig ihe Pat. 

tight of the above Pump. G. M. WOODWARD, Pres't 





“ATHE CHUCKS—HORTON’S PATENT 
—from 4to % inches. Also for car wheels. Address 
K. HORTON & SON Windsor Locks Conn 


Andrews’ Patents. 


Noiseless, Friction Grooved, Portable, 
Jarehouse Hoist 
Friction or Geared Mining & Quacey Hoisters. 





and 


smoke-burning Safety Boile 
Oscillating Engines, Doub ound Single, half to 
~Heo o's 
Centrifugal Pu 109, 009 allons 
r Minate, Beat P pimp ps it World, pass 
4 ° Sand, Gravel, C nsim etc., with- 


tin 
atria I; T Bim —_) Durable, and Economical. 


Se .y 
end for Cire ANDREWS, ANDREWS & BRO., 
4 Water street, New et, New York. 


Hae ELE CATING Gy ncwne 





OR Family ng AGENTS cheap, reliable. 
Knits everythin AGENTS WANTED. Circular 
and sample stocking FREE. Address HINKLEY KNIT- 


TING MACHINE CO., Bath, Me.. or 176 Broadway, N.Y. 


CAMDEN 


Tooliand Tube Works, 


Camden, N. J. Manufacturers ot Wrought Iron Tube 
Brass Work and Fittings, and all the =o im pores 
TOOLS for screwing, Cutting, and Fitting + om 
ing Machines for Pipe, of five different sizes. ones, 
Common and Adjustable ; Pipe Cutters, Pipe Vises, Taps, 
Reamers,Drills,screwing Stocks,and Solid Dies. Peace’s 
P ate nt screwing Stocks, with dies. No.1 Screws $s %, 
4, eC. ha complete, $10. No. 2 Se rews, 1, ry | 
$Pipe, 20. No.3 both screws and cuts off, 2,3, 3% A, 


CODWORTH PLANERS a SPECIALTY 
—From sow patterns of the most approved st - 
and workmanship. Wood-working meesiasss pomereny 
Nos. and 6 Central, corner Union street, orcester 
Mass. Warerooms. 2 Cortlandt street, New York 
WITHRRBY. kKUGG & RICHARDSON. 


TOCKS, DIES, AND SCREW PLATES 
kK Horton's and ¢ other Chucks. JOHN ASHON0RT, 50 
John at.. New ¥ 


UERK’S WATCHMAN’S TIME DE- 
TECTOR. — Important for all large Corporations 

and Manufacturing concerns — capable of controlling 
with the utmost accuracy the motion of a watchman or 
atrolman, as the same reaches cisyrest stations of his 














at, send for a Circular. 
P. 0. Box 1,051, Bosto ton, ines, 
N. B.—This detector is covered by two U. ©. pate 
Parties using or selling these instruments withou ~~ 


rity from me will be dealt with according to law. 


Chas. E. Emery, 


\IVIL AND MECHANICAL ENGINEER, 
o.7 Warren st., New York. 

Comtngs a “specifications furnished. Steam Ma- 

Inventions examined for 











Salary. 
2, New Yo 


ress had UNDE 
rk city 


RY, care of 8.M. P.C., Box 


Molasses, or Sorsbem in 10 hours. without using 
drugs. For circulars, address SAGE, 
Vinegar Maker, Cromwell Conn. 





1 warrant J memty forwarded shall | 


S AND MECHANIC’s | 


GREAT BOONOM Y IN 


WATER POWER. 


EFFEL’S 
; DOUBLE TURBINE WATER 
Manufaci ured by 










HEEL.--Best Wheel in Existence.— 


=. LEP PREL & C€ 
at tSpringueld, Vhio, and KOS 


‘New Eiastreted Pamphiet for 1869 sent 
free on 7 ation. We will warrant 
our Wheel to give a Higher per centage 
of Power than any wheel tested at Lowell. Osis cow 


ATHES AND TOOLS for sale, Suitable 
4 for Brass Finishers—second-hand. Apply at S4 
seekman st., N.Y. HA) DEN, GEki & CO. 


Poem 








LCOTT’S CONCENTRIC LATHES Hor 
Broom, Hoe, and Rake Handles, Chair Rounds, etc., 
| god all other kinds of Wood-working Machinery, for sule 
. a 8. C. HILLS, 12 Platt at., New York, 
% t 


HARTFORD | 
Steam Boiler 


“INSPECTION & INSURANCE CO. 


\CAPITAL....-.-+0.-0+0++++++- $500,000 


| ISSUES POLICIES OF INSURANCE, after a carefa 
inspection of the Boilers, covering all loss or damage to 


Boilers, Buildings, and Machinery, 


ARISING FROM— 


STEAM BOILER EXPLOSIONS 


The business of the Conimany includes all kinds ot 


STEAM: BOILERS, 


STATIONARY, MARINE, AND LOCOMOTIVE, 


Full information conc erning the plan of the Company's 
operations can be obtained at the 
HOME OFFICE, in Hartford, Conn, 
Or at any Agency. 
2 M. ALLEN, President. 
M. POND, Vice President. 
T. H. BABCOCK, Seeretary. 


BOARD OF DIRECTORS: 

Bi Bh, AMER, ccgcvnvec ctsetevsidbesisededscagttowes President 
an J. Hendee erry President Altna Fire Ins. Go. 
. W. Cheney..... Asst Treas. Cheney Bro's Silk Mfg. Co. 


conn A. Butler = res. Conn. River Banking Co. 
Charles M. Beach. . 


Danie} Philli 


of Beach & Co. 
- ot Adams Express Co. 
G M. Bartholomew.......... Pres't American Nat'l Bank. 
R. W. H. Jarvis Pres't Colt'’s Fire-Arms Mfg. Co. 
E. M. Reed..........8 Sup’t Hartford & N. Haven Railroad. 
C. M. Pond Treas. Hartford 4 N. Haven Raliroad. 
T. O. Enders fina Life Ins. Co. 
Leverett Brainard.. », Lockweod & Co. 
GEN. WM. B. FRAN P res’ t Colt's Pat. Fire 
Arms Man'f'g 
Geo. Crompton 
D. L. Harris... 
Earl 4 Mason.. 


"New York Office » 






NELIN, Wise 


‘rompton Loom Works, Worcester. 
rest Conn. River R. B., Springfield. 
>res't Prey. & Wor. R. R., Providence. 

U.S. Senator, New York. 












106 Broadway. 
THOS. 8. CUNNINGHAM, Agent, 
R. K. MOMURRAY, Inspector. 


BALL & : ©0., Worcester, Mass., Manu 

@ facturers of Woodworth’ 8, Daniel's, and Dimen- 
sion Slaneret Moldin . Matching, Tenoning, Mortising 
Shaping, and Borin achines ; See saws, Re-Sawing, 
Hand Boring, Wood Turning Lathes und a variety ot 
other Machines for Working Wood. Also, the best Pat- 
ent Door, Hub, and Rail Car Mortising Machines in the 











4 orl Send for our Llustrated Catalogue. 
_ RICHARD Bi BALL. Eg. P. HAISTED 
u} RY RY W. BULKLEY, ENGINEER, 


Mechanical Designs, De tail Drawings, Estimates, 
c., 1 Broadway, New York. 





Hs 
‘Tf BOARDM AN, Lancaster, Pa.—Superior 
@ ratent Cork- cutting Machinery,Hard-laid Twine 
Cord, and Rope Machine ry , With Pat. Stop & Condenser 

















OILER FELTING SAVES TWENTY- 
five per cent of Fuel. JOHN ASHCROFT, 
16 ti 30 John st. New w Yo ork, — 


L.W.Pond’s New Tools. 


EW AND IMPROVED PATTERNS— 


+ 
N Lathes, Figo Drills, Milling Machines, Boring 

ilis,Gear and Bolt Cutters Punches and shears for 
iron. Dealer in 


MACHINERY. 


Mass. Office, % Liberty st., N. T 
HARTW ELL. Genera Agent. 








Works at Worcester, 
8. N. 


COTTON AND WOOL 
SHODDY PICKERS 


Of the most epagoves English pattern, built b 
RICHARD KITSON.........0.csssceeeeeee Lowell, 


INCINNATI BRASS WORKS. — Engi 

/ neers’ and Steam Fitters’ Brass Work. Best Qpaity 

at very Low Prices. F. LUCRESEEIER, Pro 
ncinnati, 


ass, 





Dito, 





B. BIGELOW & CO., 
@ Bridge Engineers and Iron Bridge Builders. 
ew Haven, Ct. 





ADE MARK SOLID EMERY Ww HEELS 


are guaranteed superior to any 
sent out on 


KW 
now in the market, an 
rial, 
Price list upon application. 
UNION STONE CO., 


82 Pemberton Square, 
Boston, Mass, 


ORTABLE STEAM ENGINES, COMBIN 
ing the maximum of effictency, durability and —_ 
with the minimum of weight and price. They ar 

widely and favorably known, more than 750 being in 








chinery practically tested. 
Capitalists. Refers, by permission, to Horatio Allen, 
ohn Ericsson, C. H. Delamater, Esq., Hecker 


Capt. J 


‘o., and other eminent engineers and man ‘acturers 


ae 


9 All warranted Ratisfactory OF no ornosal. Lescriptive 


lication 
ee Tu et OADLEY & co" Lawrence ,Mass 





Scientific /_ auericat. 


a 























Advertisements. 


Advertisements wiil be admitted on this page at the rate of 
$1°OO per line. Engravings may head advertisements at 
the same rate per line, by measurement, as the letter- 


PE no a 


BALL, BLACK & C0. 


Nos. 565 and 567 BROADWAY 
Offer an Unequaled Assortment of 
JURGENSEN, NARDINE. JACOT, 
SALTZMAN. NICOUD, GERARD, 
FRODSHAM, PEARDON, GORDING, 
RUGENSTEIN, HARRISON, TAYLOR. 
ALSO, 4 FULL LINE OF AMERICAN 


WATCHES, 


At the Lowest Price. 








° NIGHT BROS 
2K S 


PP acteRN] E{fERS <= < 


ox HE EAGLE CARPET 

— } s Stretcher is the Smallest,Most 

Powerfal, and Efficient Stretcher 

et produced. For State and Man- 

ufacturing Kizbts, apply to the Whitlock Exposition 
Co., 3% & 37 Park Place, near Church st., New York. 


LLUSTRATED MANUALS and Catalogues 
sent by mail for 10c. each. 
Mathematical Instruments 
Optical Instruments..................- 
Stereopticons and Magic Lanterns.. 
Philosophical Iastraments.... 
JAMES W. QUEE 
@24 Chestnut st.. 


MODEL MAKERS 


Illustrated Cataicg 5. STUBS’ ‘Tools ana Files, 
Twist 4 —. Cc Secka, eae Plates one Taps,Machine 
Screws, Em waa Foot Lathes, et 

GOODNOW & WIGHTMAN, 3% Cornhill, Boston. 


: . ; 
Reynolds 
Turbine Water Wheels. 
The Oldest and Newest. All others 
only imitations of each other in 
their strife after complications to 
confuse the public. We do not boast 
but quietly excei them all instaunch 
reliable, Coonomien) Be ewer. Beau- 
titel pass hiet free. GEO.TALLCOT, 
96 Liberty st., New York. 
Gearing. ‘Shatting. 


EMPLOYMENT. 
®@ A Month with Stencil Dies. Samples free. Ad- 
8 8. M. SPENCER, Brattleboro, Vt. 





116 pages 
°C 


s8 


“ 


‘pniladeiphia, Ps. 











re 





RANSOM 
SIPHON CONDENSER 


Of the United States, Buffaio.N Y. Conde nser illus- 
trated in Scientific American, Feb.12,suitsble for Land or 
Marine Engines. Can be modified tosuitany case, Makes 
vacum at | perc. costof power gained. Adapted to sur- 
face condensers. Saves to 40 pere. fuel. Licenses to 
Engine builders on reasonable terms. Send for ctreulars. 


NEAFIE & LEVY 


eR ORES 


MARINE RESGiE=> & BOILERS & STEAM 
SHIP _BU ILDERS. 


{aa FF FEET ELT zz24 


UPPER PAT. FURN ACE GRATE BAR. 

Recsived the Highest Premium ever awarded in the 

nited States (a2 Sliver Medal), and honorable mention 

at the Paris Exposition. Guaranteed more durable, and 

to make more steam, with less fucl. than any other Bar, 
Reduced price. Send for nae ty pompeiet. 


120 West street, New York city. 
THE 
Tanite Emery Wheel. 


Does not Glaze. Gum, Heat, or Smell. Address 
THE TANITE CO., 





Stroudsburg. Monroe Co., Pa. 


ARNES’ CAST STEEL & WROUGHT 

Iron Self-adjustable Pipe and Studd Wrench, for 

lroad Shops, Gas Fitters, Steam Encines, etc. ce 
G5 each. Adaressa C. TRESSELT, Fort Wayne, Ind. 


RON PLANERS, ENGINE LATHES, 
Drills, and other Machinista’ Ls gD ot S caper Se Ser 

ty, on hand and — For sal 

tion and e, EW HAVEN 3 MANUPAGTU! 

ING UL., «Ow Haven. Conn. 


ROOTS: WROUGHT IRON SECTIONAL 


Safety Boiler. 


Composed of best Wrought Iron Tubes, tested to 500 
unds; no large sheet iron, shell or thin cast iron te 
xplode. Absolutely safe, economical, durable, and ef- 
ficient. Send for pamphiet. Ao Steam E ines. oo 
Pumps, etc. ROOT STEAM ENGIS 
% and ¢ Tiberty st.. See York. 


2 A DAY TO MALE AND FEMALE 
Agents to introduce the BUCKEYE $20 SHUT- 
WING MAC "Onan Stitch alike on both sides 
NSED SHUT MACHINE 














a is tne “only LIC. 


prosecution and imprisonment. O 
W. A. HEN IERSON & CO., Cleveland 


Cotton Seed Oil Millis. 


UILT by Contract,or otherwise. For Esti 
mates and Machinery appl to Oil Machinery Man 
ufacturing | Co. of N.Y. ett y iberty et. P.O. Box 1183 


~ $732 IN 31 DAYS 
Made by one one Agent, , selling Si1LvER’s Parent Evastic 
Broom. £00 now in use. Recommended by Hon. 


Horace quakes and American Agricuitarist. One scant 
C. A. CLEGG & CO., Cort. 


ent. 


rveerved for each 
Washington. st., Chicago, tie 


landt st.,N. Y., or I 


507 MECH APICAL He MOVEMENTS. 
~yv 
The Best Book for Engineers, bens a Draftsmen, 
Inventors, Mannfaciturers, and ;prtioene pensealty. Con- 
tains 507 beautifal engravings of Mechanical Movements, 


Price One Dollar. le 


each one ait #1 Address with a concise description. Price 
EO. TUSCH, 37 Park Row, New York. 


Elgin Watches 


MANUFACTURED BY 


The National Watch Co, 


$1. By mail oe 











All the Grades of the Elgin Watches, 
INCLUDING THE 


“LADY ELGIN,” 
READY FOR 
Spring Trade. 
The Company also call the attention of Watch buyers 


to the fac tthat the Elgin watches now offered have sev 
eral peculiar improvements over all others, and also a 
D 


Patent Dust Excluder, 


so constructed as to inclose the works, and form a pro- 
tection against dust, enabling the mov ement to remain 
in order, without cle aning, double the time that a watch 


with price- of ea 
mous leeeft — MA. aselection. 


imental Machinery, ‘Gear ‘Cutting,& Stud é 


voogerz.1 


Howard & roadway, N 
a earit os your ae Sor Pa List of abit 


as per advertisement in cae American 
SIGN N+ME AND ADDRESS 
Any one who will write to us as above will | receive the 
rice list bv return mail, = paid. [t describes the dif- 
erent watches. giveo we eight Pind quality of the c- ses, 
o intend purchasing a wate 


RD & CO.,Jewelers and Silversmiths, B’dw’y,N. x. 





*¢rPHE OLD RELIABLE.”—Over 10,000 


Machines in use—sold mostly by canvassin 
ents. The only kind that knits circular and flat wor 
ofall sizes, and aescowe @ tt aees on both. Send tor 


circular ond SAMPLE 5S 


MB MACHINE. €O., Chicopee Falls, Mass. — 


E. Allen & Co’s 
NEW MODEL 
Cartridge Revolver. 


Weight only 6 oz. Can be carried in the 
vest pocket. Seven Shots, 22-100 calibre. 
Lightest and best Revolver in the world. 
ETHAN ALLEN & CO. 

Worcester, Mass. 


F. WERNER, “Model M. Maker & Machinist, 


@ 62Centerst.,New York. Workin; PE Kivet Tus Exper- 
vet Turnin 





sons P4) 
> CoV Ne SoTHED G 
A 
ciRCULAR Saws 
SUPERIOR TO ALLOTHERS, 


FOR 
SB, descriPy, narn 


Trenton de. NO. % JacoDd st., 
neh Ortice for Pacific “Coast, No. 606 Fact ot 


oer, Francisco, C 





will ordinarily run without this protection. 

The Company feel confident, after having had their 
Watches three years in market, and selling many thou- 
sands of them in all — of the country,that the Elgin 
Watches are the best time-keepers now offered 
to the American Rubiic, for either Ladies’ or 
Gentlemen’s use, Railway or other uses. 


OVER FIVE HUNDRED DEALERS, 


in various parts of the land have unreservedly indorsed 


And 
Puints, ana Artists’ 
100 


48 Cannon street. 
. BOHN OT AMM, 


ufacturer 


"ULTRAMARINE, 


Importer of English. French, and German” Colors, 
aterials, Bronzes. and! Metals. No, 
Chambers street, between Broadway and Church st., 


New York. 





hem. They are in use upon numerous lines of Railway, 
inciuding Union Pactric and the PENNSYLVANIA CEN- 
tral, and officers of these roads, with other prominent 
_B. officials, indorse them as the best Watches for the 
use of R. R. employés and travelers, yet introduced. 


The following are presented as specimens of these tes- 


timonials. 
Union Pacific R. R., Cae - Gen'l Sup'’t, 
Omaha, Dee. 1 
Hon. T. M. Avery, President National Watch Co., Chi- 
cag 


Deak Str :—During the month that I have carried one 
of your “ B. W. Raymond” Watches, it has not failed to 
keep the time with so much aceuracy as to leave nothing 
to desire in this regard. For accuracy in time-keeping, 


0, Til. Conductors of Cop cr. 3 
ng rope of all kinds for 

circular, giving price and other information. 
pamphlet on Transm. 


WIRE ROPE. 


Manufactured by 
JOHN A. ROEBLING’S SONS, 


Trenton N. J. Z 
R Inclined Planes, Standing Ship Rigging 
Bridges, aw, aeare or Guys on Derricks & Cranes 
iller Ropes, Sash Cords of Cee and Iron, Lightning 
cial attention civen to noe 
nes and Elevators. Appl iy & 
en 


ission of Power by Wire Ro 1 





beauty of movement and finish, your Watches challenge 
my admiration and arouse my pride as an American,and 
Iam confident that,in all respects, they will compete 
successfully in the markets of the world with similar 
manufacturers of older nations. They need only to be 
known to be appreciated. tou, most respectfu y 

Cc. G. MMOND, Gen’! Sup’t. 


Office of the Hudson River Rail Road, } 
Gen’! Sup’t, New York, Jan. 17, 1870. 

T. M. Avery, Esq. esident National Watch Co. 

Deak StR:—The “Watch made by your Company,which 


Drill Presees.Hand and Power Lathes, Ed 
Drops and 
1000 feet of 13-16 Shafting, 
etc., etc., oO. 


2d-Hand Machinery. 


R SALE—viz :— 

50 Milling Machines, Index and Universal Milling 
achines, Horizontal Milling and Drilling Machines, 
ging Machines, 
Punch Presses, Screw Mach etc., etc., 

with fencers on and rulleys, 
by F. TER, 
New Haven, Conn. 





lhave carried the past two months, has kept excellent 
time. I have carried it frequently on engines. and have 
been on the road with it almost daily. During this time it 
has run uniformlywith our standard clock. Truly yours, 
J. M. TOUCEY, Gen’! Sup’t. 


The following dealers, also, in various parts of the 
country, have certified that they consider the Elgin 
Watches to be all that the Company have advertised 
them, as better finished, more correct and durable, than 
any in market, of similar price, and that they have great 
confidence in recommending them tothe public on ac- 
count of their general merit. 
Wheeler,Parsons & Co.,N.Y.C. Hellebush, Cincinnati. 
Warren, Spadone & Co. E. Jaccard & Co., St. Louis. 
Middleton & Bro. N.E. Crittenden&Co. Paws 
T. B. Bynner, M. Burt, 
Hepry Ginnel, Morse, Reddin & Hamilton, 
Geo. W. Pratt & Co., Chicago. 
Scott,Barrett &Co.,Pittsb’ghJ. H. Hense, Denver,Col. 
J.T. Reed & Co., » M. M. Baldwin & Co., San 
Dahme & Co., Cincinnati. Francisco, Cal. 
Jenkins & Hatch, “ Koch & Dryfus.New Orleans. 
C. Oskamp, ” And over 400 others. 

Various grades and prices made to suit different tastes. 

No movements retailed by the Company. 

t# Call on your Jeweler and ask tose the Elgin 
Watches. 

Business Office and Salesroom National Watch Com- 
pany, 159 & 161 Lake st., Chicago. 


ys BAND ‘SAW MACHINES, SAWS, 
Taper Files, etc., Machines for Scroll, Re-sa -sawing, 
and Log; Mongin & Co.'s Band Saw Blade all Sizes, on 
hand | made to order. 

Ali Styles of nat 4 Machines injoperation at Ma- 


hogany fill, 10th 
GEORGE GUEUTAL, 
__ Sole Agent for the U. | U. 5..39 West 4th st.. .N. Y. 


_ Improved Awning. 
NOMMUNICATIONS 


/ concerning purchase a 
Rights should be addressed 
to J. B. ARMSTRONG, Ur- 
bana, Ohio. 

It obviates the necessity 
for posts or supports at the 
front edge, provides a neat 
and effective shelter for the 

is perfectly easy to spread out 

or roll up. is simple ety on, and remarkably 
tasteful in appearance. fully or partially ex- 
tended to admit or —~ #, light without the aid of a step 
adder,and ina moment's time. We consider this form 
of Awning as far superior to any form of canvas awning 
heretofore employed, combining. as it does, durability, 
“ock’s, Nos. & = Si Park Place W, exyuion, ot Wht 
ew York. 
tide Americen dated Nov. 27, 1869. nf 


“ 





awning when ‘rolled u se 
2 








908 PRIZE 


for Woop’s HovsrHoLp 

Dollar Monthly Maaazren, 
peated soon 
sale by all Newsdea 
miums on receipt of 10¢ 


Woodward’s 


Arciitectire, 


Designs and hints on Building. With 
priced catalogue ef all books on Archi- 
tecture and Agriculture. Quarterly, 3 
cepts per annum. 


Books sent postpaid on receipt of Price. 


Harney’s Barns, Out-buildings & Fences. 


Just published, with 


TWO HUNDRED 


Designs and Plans ot 
Stables, Farm Barns,Out 
buildings, Gates, Gate- 
iS ways, Fences, Stable Fit- 
tings, and Furnit ture. 
Ten Dollars. 
Woodward's National Architect. 


ONE THOUSAND 


Working Designs, viene. 
and Details Country 
and Village,and Subur- 
ban Houses, 

with 
SPECIFICATIONS 

an 

ESTIMATES. 


Twelve Dollars. 


Woodward's Suburban & Country Houses. 


70 Designs. $1 50. 
wooDw. 
Cc as 
arm Houses. 
188 Designs. $1 50. 
WooDWaRp’s 


Count ey 


150 Designs. $1 50, 
GEO. E. WOODWARD, Publisher, 
191 Broadway, New York. 


Worth from $1'50 asin 


Gre 
u awenas od to Dabeeticers” ents 
the | t 
in the world. Similar argest and bes 
ull particularsin March Number. For 
ace, ¥ © with Catalogue of Pre- 
8. WOOD, Newburgh, N. Y. 








MERCHANT OF RESPONSIBILITY, 
and in Good Standing, desires to make an arrange- 
€ manufacturer to act as agent for 
e —— ae Ty to make advances 
use,to an amount of 


A 


ment with some lb 
the sale of goods. 








+d in metals 


ferred. As- 
H, Box No- 4000, Now fone Preferred. Ad 


ae 


alves. 
Hert Fe Pipe C 

"s Paten utter, : 

sad Gage. pe er, Getty’s Patent Pro 


oNAB 5. HARLIN, 
rought Iron Pi and 
s, G € Cocks, Whistles. Water ¢ ps, 
nt Lubricator. Plum rass Work, Get- 
mp 


No. % John st., New York. 





[Marcu 19, 1870. 


Address 








ww T Carpenter, Advertisi 5 
| pleats, Box 778, New York city. ra Aoees 


HARRISON sorcen. 


BOILER. 


ity class Medal, World’s F ir. Lo 
And American Institute Fair, New York: 108. 
Abtress Maticen Vole a ees 
e orks. elphi 
JOHN A. COLEMAN, Agent”! * °F 


110 Broadway, New Yor, and 139 Federal st., Boston, 
TEAM, BLAST, AND VACUUM GAGEs. 


Prices greatly reduced. Only reliable § 
ereury Gage known. | PHILIP &. JUS stick. 
st , Philadelphia. 42 Cliff st., New York. 


EVERY DESCRIPTION 


@ Guaranteed under a forfeiture ot 
$1000,to cut the most lumber with the least expense 


Henry Disston & Son, 


PHILADELPHIA. Special sttsntion aid to our 
Circular, Belt, Contant Mill a Hack Amma 4 bey 
received from England, Wrelasd. iol the Comoe 


Oak Leather Belting. 


Manufactured py CHAS. A. SCHIEREN, 92 Gold st., N.Y 
© SCHLENKER’S PATENT » 


4) BOLT CUTTER 


New INVENTION. ADDRESS, 
HOWARD IRON WoRKS, BUF FALO.N.Y. 


), BLAISDELL — 
anufacturer of the Blaisdell Patent Drill Presses 
« other Machinists’ Tools, Jackson st.,Worcester.Mass. 


H. B. Smith’s 
AT. WOOD-WORKING MACHINERY, 
Molding, Merteme, Tensstes. Resawing, and Plan- 


ing Machines, warran best in use, and to 
ee or be returned within thirt days. 


H. B. 
Smithville, Bur. Co. N. J. 


THE COMMERCIAL AGENCY 
REMOVAL, 
And 1870 Register. 


THE PROPRIETORS, 


Messrs. McKillop, Sprague & Co., 


Have removed to their New and Spacious Office, 109 
and 111 Worvh st.,one door east of Broadway. The ac- 
commodations to meet the demands of increasing busi- 
ness, are donble the room heretofore occupied, making 
it the most extensive, best managed, and thoroughly fit- 
ted up in the United States for this business. 

The REGISTER, published in January, is more com- 
plete and full than & heretofore,m*king over five hun- 
dred thousand (500,000) names,carefully rated with refer- 
ence to their character and Commercial standing, em- 
bracing the capital of each, from one thousand ollars 
to over millions, the history of which subscribers can 
obtain from the records at Our office. This Agen has 
been established over one quarter of a century, and pur- 
pose svill + to develop its facilities to nid in dis- 
posing of cred 

invite _ men to call at our new establish- 
ment, and see for emamves, also, the completeness of 
our business system 


McKILLOP, SPRAGUE & CO., 
109 & 111 Worth st., 
eae door east of Broadway, New pw York. 





























~ REPEATING FIRE-ARMS 


OR SALE, viz :— 
5,000 Winchester Sapesting ¥ seusieote. 
Hy} 


e Sporting ‘Rifles. 


” a 

ed ng Rifles. 

2.000 aoa Single Breceh loading arbines. 
ages. of all sizes 


Metallic Cues 
HESTER REPLATING ARMS CO., 
New Haven Conn, 


AT. SOLID EMERY WHEELS AND OIL 
STONES, for Brass and Iron Work, Saw Mills, and 
Edg re Tools. . Northampton fmery V Wheel ( Co. -Leeds.} M ass. 


CARVALHO’S | 
Steam Super-Heater, 


Saves fuel, and supplies Dry Steam for Heating, Boilin 
etc. HENRY V HENRY W. BULKLE , Engineer,70 Broa way,N. 


+c. DL. Smith, — 
NICKEL PLATER, 


65 CROSLY ST., NEW YORK. 
LICENSES granted by the U.2 U.N.Co., 1973 BROADWAY 


THE SCIENTIFIC AMERICAN 
FOR 1870. 


A SPLENDID PREMIUM. 


This illustrated Weekly Journal ot 
Practical Information, Art, Science, 
Mechanics, Invention, Chemistry, and 
Manufac.ures---Entered its Twenty-fifth 
Year on the Ist of January. 

The SCIENTIFIC AMERICAN stands at the head of the 
Industrial Journals of the world in point of Circulation 
and Influence. 

Every number has Sixteen Imperial pages, embel 
lished with Engravings of New Inventions, Machinery, 
Tools for the Workshop, House, and Farm, also Public 
Buildings, Dwelling Houses, and Engineering Works. 

The Illustrated Department of the ScteNTIFIC AMERI- 
CAN is a very striking feature, and has elicited the praise 
of the Press; and all articles appearing in its columns 
are written in a popular and instructive style. 

To Inventors ani Mechanics the SCIENTIFIC AMERI- 
CaN has special value and interest, from the fact that it 
furnishes an Official List of Patents issued, with copious 
notes of the principal American and European Patents. 

The Publishers offer as a Premium for Clubs the large 
and splendid Steel Engraving—* American Investors,” 
as follows: Any one sending ten subscribers for one 
year and $30, will receive a picture, or twenty subscrib 
ersand $50, will receive one picture. A club nfay be 
made up from different postoffices. 

For full particulars and sample copies of the SCIEN ~ 
IFIc AMERICA’, address the Publishers. 

Terms of the SCIENTIFIC AMERICAN: Single ccp,93 
one year, $300; six months, $1°50; and one dollar for 
four months. To Clubs of ten and upward, $2°50 each 
per annum. MUNN & CO., 

37 Park Row, New York. 


RINTED with the Ink of CHAS. ENEU 


2. 8) 
ime pencer 














JOHNSON & CO., Tenth and Lombard st., Phila- 
Gold, corner Ann at., New York. 





